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IRON TENDER FRAME. 


The engraving on this page is a copy of a drawing of 
an iron tender frame designed and patented by Mr. B. 
W. Healey, Superintendent of the Rhode Island Loco- 
motive Works. 

The frame is formed of channel iron CG, 0, which is 
shown in section at A, A, and is braced laterally by braces 
shown in theinverted plan. Allthe braces and castings 
are riveted to the channel iron. 

Mr. Healey writes us that a frame of this kind will 
weigh about 1,000 tbs. less than an ordinary wooden 
frame of the same size, and he claims that they are not 
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SIMPLE RULES FOR LOCOMOTIVE ENCINEERS 
AND MACHINISTS. 
{Continued from Page 411.] 

The services of men in the motive power departments 
of railroads have been too long regarded as mere labor. 
The men themselves have been partly responsible for 
the scale of estimation in which they have been 
held. They have seldom sought to elevate themselves 





to their just position, and not really until the public 











INVERTED PLAN. 


cape notice? Look at the annual report of any rail- 
road company. What are the heaviest items of expen- 
diture ? Fur. and REPAIRS OF ROAD. Next to these, 
by far the heaviest item is for REPAIRS OF ENGINES. 
These three items alone form nearly one-half of the 
vast expenditure necessary to work the road. 

Now, it is very evident that all of these expenditures 
for repairs and fuel are directly within the influence of 
engineers. 

The public begin to look upon it as undeniable that 
the occupation of a locomotive engineer is a profession, 
useful and honorable, and one requiring special qualifi- 
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IRON TENDER FRAME BY THE RHODE ISLAND LOCOMOTIVE WORKS. 


only lighter but more durable than frames constructed 
in the ordinary manner, either of wood or iron, but cost 
less. 

“They have been tested in a number of collisions, 
and have, in all cases, not only sustained little or no 
damage themselves, but have saved the tank from in- 
jury. 

“Some of the New England roads are replacing their 
wooden tender frames with iron as fast as they need re- 
newal. Two hundred and fifty of them are now in 
use.” 

The frame certainly has a much lighter appearance, 
and, if the weight, cost and durability are as reported, it 
is another step in the direction of true improvement. 
Step by step iron is displacing wood, and if an iron 
tender frame is a good thing, why should not car frames 
be made of the same material ? 

A patent was granted to Mr. Healey for the adapta- 


have seen clearly how heavy, and how arduous are the 
responsibilities of these men, has any general notion 
prevailed seeking to accord them just respect and con- 
sideration. There have been superintendents and di- 
rectors of railroads, even, whose highest comprehen- 
sion of an engineer’s duties recognized only those of 
moving the “ throttle” and reversing his engine. Under 
such a conviction, men have often been engaged in 
posts of the greatest responsibility, simply from con- 
siderations of economy, an engineer who would work 
for $50 a month being preferred to one demanding $65. 

There never has been a time when so much attention 
was turned towards locomotive engineers and machin- 
ists as at the present. Stockholders are looking after 
the administration of the coal and wood pile, the ma- 
chine shop, and the storehouse ; they are looking into 
the economy of different rates of speed, of different 
systems of guarding against collisions, run-offs, and 





tion of channel iron to tender frames on June 7, 1870. 
Any further information in regard to it can be procured | 
by addressing him at Providence, R. I. 





break-downs ; everything is now under critical exami- 
nation. Is it strange if,in such an overhauling, the 
services and qualifications of engineers should not es- 





cations. In addition to temperance and good conduct, 
it is clear that an engineer should have some knowledge 
of the principles of his engine, some knowledge 
of its construction, of its proper capacity, and its just 
standard of consumption of fuel, oil, etc.; something 
that would enable him to determine, upon correct prin- 
ciples, whether his engine was doing as much as or 
more than its proper duty, whether he was using as 
much as or more than a fair standard of fuel, whether 
any improvement existed or could be made in his own 
over other engines, and some knowledge, indeed, that 
would assist him in judging of the precise influence and 
value of each proportion and arrangement of his en- 
gine. Why should not an engineer know allthis ? He, 
even more than the public, would be.benefited by such 
knowledge. Let us see how : 

He would immediately promote the economy and 
safety of the road on which he is employed. His ser- 
vices would consequently become more valuable, and. 
he would also be treated with more respect. Whoever 


among the number of engineers should be considered 
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most intelligent would gain soonest the more profitable 
post of Master of Machinery. Respectability, trust, 
profit and general material good would as certainly fol- 
low such superior intelligence as motion would follow 
the action of steam in the locomotive. 

Engineers do not consider how simple and how mod- 
erate are the professional qualifications required to fill 
posts paying from $1,200 to $3,000 yearly. They look 
upon the skill of a competent designer of machinery 
as they would upon that of a great master of musical 
art, as something to be admired and desired, but much 
beyond ordinary attainment. Without wishing to raise 
any extravagant notions upon these subjects, we may 
yet say that much more quackery than is supposed often 
prevails among men whose positions imply the posses- 
sion of more natural gifts. It is enough, however, to 
say, that nothing in the mechanical engineering profes- 
sion is beyond the attainment of intelligent operative 
engineers. 

The object of these articles is to deal out, in an ele- 
mentary manner, the successive principles and means 
of estimation with which engineers and others must 
become acquainted, in making the advancement so 
much desired. 4 

We have already talked of the areas of circles. The 
rule was simple, and we mentioned a few of the thou- 
sands of applications of which it is susceptible. We 
have no doubt that every one who has read therule per- 
ceived that the areas of different circles were in a differ- 
ent ratio to each other than that of their different diame- 
ters. By the use of the rule it would be seen that one 
circle, having twice the'diameter of anothier, has Sour times 
the area, The areas of circles increase as their squares, 
that is, in proportion with the numbers obtained by 
multiplying the diameters, each by itself. Thus a 10- 
inch circle has 100 times the area of a 1-inch circle, 

just the same as a square 10 inches on a side, has 100 
square inches, whereas another, one inch on aside, has 
but one square inch. Two engines, the one having 9 
and the other 18 inches diameter of cylinders, would, 
other things being in proportion, have the same rela- 
tive power as 1 to 4, not as 1 to 2. This seems 
plain enough, yet we once heard of a master of 
a machine shop having said before a _ court 
of justice, that one steam cylinder, having twice 
the diameter of another, had twice the area, and 
consequently twice the power. Let us take the rule 
for obtaining the circumference of a circle. It is quite 
as simple as that for obtaining the area of a circle, and 
perhaps a little better understood. ‘“ What is the use 
of the rule ?” does any engineer ask, who never took 
the trouble to learn, or, if so, to remember it? One 
use of it is in the calculation of heating surfaces. 
Knowing the circumference of a tube, multiplying it 
by the length, gives the superficial extent, or area of 
surface Another application is in obtaining the 
distance around a driving wheel, from which, knowing 
the number of turns per minute, we may know the speed 
at which any driving wheel is running. Or, by divid- 
ing a mile, which is 5,280 feet, we may know the num- 
ber of turns required to be made in running one mile. 
So, too, the length of sheets for making, or for cover- 
ing, a boiler may be found. Knowing the circumference 
of a boiler, or of a tube, its weight may be also 
estimated. These, and many others, are applications of 
the rule; and by keeping them in view, as well as seek- 
ing others, the rule will be always remembered. 

Ru.Le.—The circumference of any circle is 3.1416 
times its diameter; or if the diameter be multiplied by 
355, and the product divided by 113, the quotient will 
express the diameter very accurately. 

Example.—W hat is the circumference of a 5-feet driv- 
ing wheel? Five feet reduced to inches is 60 inches. 
Multiply 60 by 355 and we have 21,300. Divide this by 
113, and we have 188g inches (nearly) as the measure 
of the circumference. 

355 
en 
113 } 21,800 | 188% inches, nearly. 

The answer is thus 15 feet, 844 inches, nearly. This 
would require 336 turns inrunning one mile. 

What is the weight of a 48-inch boiler shell, 1014 feet 
long, and 5-16 inch thick? making no allowance for 
laps and rivets. 


Weight of Boiler Iron. 
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By the first rule given, 


8.1416 multiplier. 
48 inches diameter. 


150.7968 inches circumference. 

This may be called 150 4-5 inches, which, multiplied by 
126, the number of inches in 101¢ feet, gives 18,950 
square inches in the surface of the boiler. This, divided 
by 144, the number of square inches in one square foot, 





gives 181 6-10 square feet. This number of square feet, 
multiplied by 1244 pounds, (weight of 5-16 iron per 
square foot) gives the whole weight as 1,645 ibs. F. 








RELATION OF TRAINS TO CURVES. 


BY 8. J. WALLACE, 





[Continued from Page 468.] 
Composition of Forces—Analysis. 

The composition of forces ina moving train has never 
been analyzed. Astronomers know what particular 
forces affect each planet, and the nature of their powers 
and variations. They know the action of the planet 
in space will be the exact resultant of these combined 
forces, and that the problem of movement in a body is 
simply one of amounts and directions of force and re- 
sistances, in mass. 

If planets required engineers, as railway trains do, to 
provide structures to withstand the strains to which 
they are subjected, astronomers have the requisite ele- 
ments to determine the framings needed, in knowing 
exactly what are the forces, their confluences, and 
maxima. But railway engineers do not know what are 
the particular forces and resultants they must provide 
for. They guess at some obvious ones, and follow the 
rule of increasing a part when it gives out. But they 
cannot from known data strike directly the simple 
requisites. 

Why cannot the railway train have its astronomy ? 
If the railway world would organize its interest for the 
purpose, it could establish a corps of the highest ab 
stract science as a regular institution to work out 
the forces of moving trains and construct a railway 
science. For great millions of cost are swallowed up in 
motive power and repairs on account of the broad, 
uncertain margin between too much and too little, 
against which knowledge does not exist. 

If railways wish the work done thoroughly, they 
should pay heavily for it, as is due, and make heavily 
by doing so. It is no transient job, either ; long years’ 
will still continue to bring out important new results. 

Maximum strains and extreme resultants are the ele- 
ments the engineer seeks, because in providing for them 
all the intermediate ground is usually covered, and 
without them disaster and loss must occur. But to 
reach these intelligently, the several forces of which 
they are composed require to be separated and their 
usualties determined, as a basis for reaching their exact 
laws and effective results. 


Analysis of Leading Forces in Trains. 

The principal kinds of forces in moving trains which 
act as elements of strains may be stated as gravity, 
draft, momentum, primary and secondary resistances. 
The three first may be regarded as positive forces, or 
active strains which flow together and produce direct 
confluent resultants. The other two are negative forces, 
no less real, but passive in their nature, which unite 
with the positive forces by opposition to modify their 
action and form new co-resultants of strain. 

I. Gravity.—This element has its direction directly 
downward from every part of the mass, with a center 
of action in the effective center of each inflexible 
mass. It affects each caror mass separately, and in 
exact proportion to its mass weight with load. In 
running, its strain is varied to various equal extents 
above and below the regular amount at different in- 
stants of time, by oscillations. This extravagantly in- 
creases its maxima. The extent of this variation de- 
pends upon the controlling features of total weight, 
speed, evenness of wheels and track under action, and 
on the capacity of car-frames to maintain uniform 
gliding motion against the bouncing of elasticity on 
one side and the shocks of inelasticity on the other ; 
and it is modified in practice by the use of springs. 

In a moving train the force of gravity is confluent 
with the other active forces in each car, producing 
various resultant strains in different virtual directions. 
All of these strains in their variations must be pro- 
vided for separately by at least three parts in each car 
—the car frames, the wheels and wheel connections, 
and the track. 

IT. Draft.—This element has its direction along the 
track in the course of the train. It affects the train as 
a whole, and does so ina peculiar way. It varies in 
full amount with the exertion of the engine. Its 
highest point of strain is at the engine, and it decreases 
backward through the train in exact proportion to the 
effective resistance in each part. It may be more or 
less in amount than the force tsed up in running at the 
time of the exertion. And, in passing through the 
train, it is composed always of one and sometimes of 
two distinct portions. 

ist. The force of the engine which passes directly to 
be used upin the resistance of running, at the time. 
This is the whole draft, except when the speed of run- 


ning is increasing, when an excess passes directly into 
momentum. This portion of draft is mainly applied 
by the wheels at the points of their contact with the 
rails, and has its true line of strain within a ribbon- 
like plane along the surface of the rails, which has its 
edges bounded by straight lines connecting the points 
of contact of the wheels along the sides. 

2d. The force of the engine which passes directly 
into the increase of momentum in greater speed. This 
only occurs when the exertion of the engine is more 
than is used up in running, and is the excess. It is 
distributed throughout the train in exact proportion to 
the mass weight of the parts, and constitutes a store of 
force liable at any instant to pass into the expenditure 
of running to supply deficiency of the engine, in a 
graduated manner. This portion of draft, when 
present, has its true line of strain within a space di- 
rectly upward from the ribbon plane of the other por- 
tion of draft, and passing directly from the plane of 
contact of driving wheels on the rails to the virtual 
center of the mass of resistance of weight, as repre- 
sented by each car in its turn. 


Both these portions of draft, though separate in 
effect, unite in the transmission in a true line of con- 
fluent strain the resultant of their amounts and direc- 
tions. This varies in height from the level of the track 
upward as the comparative amount and height of strain 
passing into momentum, at each instant of time. When 
the line of couplings between the cars is higher than 
this line of strain (as it always is), the strain then draws 
downward on the couplings with a force proportionate 
to the total amount of strain and of angle made in the 
line of strain by the elevation above its true line. 
This downward force on the couplings thus varies 
directly with the height ef the couplings, and draws 
down the ends of the cars, tending to bend them up- 
ward in the middle or to lift their opposite ends. It is 
greatest at the locomotive, because the force of draft is 
greatest there, and because the true line of draft at 
that point never rises above the surface of the rails, 
and it tends correspondingly to lift the front end of 
the locomotive from, the track. On curves this is un- 
fortunate, from the confluence there of other forces 
which tend fo carry the front end of the locomotive 
over the outside rail of the curve, and against which 
the controlling force is the great weight holding it down 
on the track. The downward strain on the couplings 
decreases backward in the train as the draft, and tends 
to hold the whole train down except the ends. 

If the line of couplings could be sunk below the true 
line of strain, it would tend to lift the couplings and 
hold the extreme ends of train to the track, as is espe- 
cially needed on curves. Or, if it were done even with 
the locomotive and trailing car the conservative effect 
would be secured. 


On curves the strain of draft gives rise to another 
secondary force, from the bending of the line of draft 
sideways from a true straight line. This force has a 
direction at right angles to the track and towards the 
inside of the curve. It varies at each point in the train 
as the draft decreases, and it is proportionate to the 
amount of curvature. It tends to draw the wheel 
flanges against the inner rail throughout the train, ex- 
cept at the extreme ends, which it throws, by counter 
action, against the outer rail. Thus, on curves, it is a 
force which tends to counteract the tendency of the 
momentum to act as a force against the outer rail, ex- 
cept at the extreme ends of the train, where it unites 
with the momentum in its disastrous effort to pass 
over the outer rail. The seriousness of this at the lo- 
comotive arises from the fact that the force is at 
each point in direct proportion to the draft, de- 
» creasing backward, so that its full force is exerted to 
throw the locomotive from the track, uniting with the 
greater force of momentum in the heavy locomotive. 
It may be a question if some arrangement could not be 
devised of running suitable low cars before the locomo- 
tive to relieve it from the accumulation of dangerous 
forces which unite in the ends of the train, as well as 
to protect from collisions, etc. ‘ 

The portion of the draft which is directly used up 
in the running, as it is exerted by the engine, is com- 
posed of one part on straight lines, and on curves, 
of the same increased and an additional part. 

First, that used up by running each portion as if sepa- 
rate. This increases on curves, because the rigidity of the 
wheel arrangement makes the wheel flanges bind and rub 
against the sides of the rails, and because the wheels 
must slip on the rails enough to equalize the two sides 
of the curved track. This part of the draft is liable to 
many disturbing influences, dependent on the line of 
track and on the structures used in the train and track ; 
but it may be regarded as approximately uniform in 
tendency in every part of the train. 

Second. The draft force which is used up in running 
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as the result of transmitting the draft through the 
train. The strain through the train adds to the rigidity 
and inflexibility of train to various irregularities met, 
as between the wheels and track, so that it may be said, 
even on straight lines, to cost motive power in ratio 
with the want of perfection of track, wheels and cars. 
But it is on curves that the transmission of draft strain 
becomes important by tending to draw the wheel 
flanges against the inner rail and thus lose force. As 
the force of draft decreases backward through the train, 
the cost of transmission might be expected to likewise 
decrease regularly. This is in fact the tendency, but 
greatly varied by the effect of the counter force of mo- 
mentum which is exerted on the outside rail of curves, 
so that the loss from passing the draft at each point 
exists only to the extent by its excess of strain across 
the train at that point over the counter tendency of 
momentum, while the loss from the action of momen- 
tum itselfis reduced to the amount of such mutual 
counter action. Thus there may be no loss from mo- 
mentum acting against the sides of the rails in the front 
part of the train, and none from draft in the back part ; 
both are very variable, excepting at the ends of the 
train, where both unite for loss and danger. 

III. Momentum.—This force has its direction in a 
straight line in each car separately in the direct course 
it is moving, and has its true line of strain from the 
center of weight of each inflexible mass. It affects all 
portions of the train in « like way, and in exact ratio to 
their weights and to the speed. Its direction corres- 
ponds: exactly with that of the draft on straight tracks, 
and differs from it on curves by the amount of curva- 
ture. On curves, in proportion to its force, it tends 
to throw the wheel flange against the outer rail, while 
the force of draft, except at the ends of the train where 
they act together, acts toward the outer side of the 
track. The nature of this relation is such that momen- 
tum may throw the back portion of the train against 
the outer rail, while the draft may draw the forward 
portion against the inner, except at the ends of the 
train. (The statement on this subject in a former article 
was merely approximate.) 

The forces of gravity, momentum and draft unite to 
produce a confluent resultant on a line of direction in- 
termediate to themselves in proportion totheir powers. 
This line falls within the space between the rails. If a 
curve were sharp enough, and either the momentum or 
the draft were increased soas to throw the confluent 
line of force outside of the space between the rails, 
then the train would fly from the track—say from the 
trailing car as farforward as the condition extended. 
On curves, the outer rail is raised to reach beyond such 
range of variation and to throw the center of all the 
forces further from it, to secure safety. 

The treads of car wheels have been made conical to 
assist in passing curves. They would just suit the pur- 
pose, under an impossible set of conditions; that is, 
first, if the road was composed entirely of curves, 
without straight parts or large curves; second, 
if the train always ran on such road by the force of 
momentum or gravity (as on down grades), without 
draft to draw toward the inside of curve ; and third, if, 
then, each pair of wheels was separately free to adjust 
itself, endwise of axle, to the track, and radially to the 
curve. If any part of these conditions fail, conical 
wheels cannot possibly serve their purpose. On straight 
lines or large curves conical wheels cause rocking and 
straining from side to side, by alternate action of the 
cones on either side, liable to injure the car frames, the 
wheel arrangements, the rails and track, and the road- 
bed, and is disagreeable to passengers or freight, be- 
sides using up costly motive power. Onsharper curvesall 
this is aggravated, by incapability of adaptation to 
track, and by the draft drawing to the inner rail. Close 
competition must soon remove the feature from use. It 
would be admissable to use a pair of conical wheels at 
each end of a train, on very crooked roads, with little 
straight track, because at the ends of a train wheels al- 
ways follow the outside rail; no others do. 

The force of momentum passes into use in the run- 
ning of the train in a definite way—just to the extent 
requisite to maintain a gradually decreasing speed, ex- 
actly in correspondence with the amount of momentum 
remaining at each instant, in proportion to the weight 
of the train. 

IV. Primary Resistance—This element consists of the 
forces which are not active, and which unite with the 
active forces in reaction from resistants, to give them 
changes of direction, so as to be further useful, or be 
lost. 


ist. Resistance of Inertia. Where force passes into 





momentum. It has directions forward and useful, or lat- 
eral and injurious. 
2d. Resistance of track, with three kinds of direction : | 


first, longitudinal with the track, as a strain transmitted | 


back from the driving wheels and against the car 
wheels; second, vertical, to resist the strains of gray- 
ity ; and third, lateral, or across the track, as against 
the flanges. It is a question whether the lateral strains 
should not better be provided for by distinct wheels, 
thus better suiting each device directly for a simple 
strain and relieving the present barbarous arrangement 
of wheels. 

V. Secondary Resistances and Forces they Absorb.—This 
element includes all those active and negative forces 
acting in or through the train as the result of the four 
principal forces. It isthe ultimate of all the motive 
power used. Its consistence and amount depends upon 
the perfection of the structures and arrangements used. 
Its composition is too complex for present analysis. It 
is very serious in its cost of motive power, and in the 
confluence of its larger forces with others in the train 
affecting their practical resultantsto render them uncer- 
tain or mischievous. 

This separation of kinds of forces and their usualties 
in the moving train, though not complete, may enable 
their separate study, and lead to intelligent results. The 
subject certainly deserves a full discussion. 

Keroxuk, Iowa. 








CAR CONDUCT-—CLASS CARS-—LADIES’ CARS, 
ET 





The social status in the old world is a matter of 
birth, caste and calling, to a great extent ; but here we 
profess to know nothing about an aristocracy, a middle 
or lower class, and simple human rights are all the 
rights any of us can assert or maintain. 

Hence, any attempts at arbitrary social distinctions 
are received with disfavor, and only disturb our 
equanimity, without attaining any goodend. And wemay 
well point to the results of various schemes of railroad 
managers to regulate social pretensions, in illustration 
of our theory : they have all turned out utter failures, 
—as they certainly should. 

Nothing so touches our pride or arouses resentment 
as to be told, even indirectly, that we have somewhere 
a superior, and that we must accept the situation and 
behave ourselves accordingly. But to be given the in- 
ferior position when we have paid for the best is an 
outrage beyond all bounds of endurance; and no 
wonder that commotions, disorder, and ill-blood ensues, 
wherever the thing is undertaken with the rail-riding 
public. 

It won’t do at all—and the sooner abandoned the 
better. 

Our plan, as suggested in a previous article, obviates 
all these difficulties naturally, and in a way to offend no 
one. Giving preference or precedence to none and 
adopting regulations for the good of aLt—which all 
must observe and obey—is alike democratic and just ; 
a rule that would very soon—like gravitation and other 
natural laws—come to be observed; because to dis- 
regard it involves evils endless, and for which it would 
be hard indeed to suggest a remedy. 

Yet, the “ladies car,” was a result of great gallantry, 
and the best of intentions, on the part of railroad man- 
agers, doubtless. They saw the inconveniences and 
embarrassments under which ladies sometimes traveled, 
and wished to afford them relief as far as possible. 
But like the parish which essayed to remove its meet- 
ing-house from the neighborhood of a dead dog, the 
railman put the ladies in a car by themselves (live sta- 
tuettes under glass), but did little to avoid the offenses, 
which created the necessity for such seclusion. It 
would have been better for the church to have removed 
the dog, and for rail-men to abate what they only tried 
to avoid. If above ground, both would continue an an- 
noyance—to somebody. 

Worthy and sensible ladies undoubtedly appreciated 
these intentions duly, and were thankful therefor. But, 
really, they had something to regret as well as to prize, 
in the attention referred to; and sometimes felt that 
they lost more than they gained thereby. Intelligent 
women are social as well as sensitive, and would oc- 
casionally endure a boor rather than be denied the 
society and conversation of polite and well informed 
gentlemen. To be debarred such privilege, compelled 
the companionship of the weak and frivolous of their 
own sex during a long journey, is surely an affliction 
for which they would thank no one, however sugared 
over with “ good intentions.” 

Real ladies would prefer perfect freedom in this 
affair, with enforced regulations applicable to all alike ; 
while, if the McShoddys and McFlimseys demanded a 
special car, and could get it, nobody would object. 

But the classification as now attempted on some 
roads defeats itself and renders ladies more liable to 
annoyance and insult than they would be in a promis- 
cuous crowd. These select cars being under the 
control of a conductor, he can admit whomsoever he 





will to their sacred precincts; and his boon com- 
panion of the ladies’ room, billiard hall, or other resort, 
has free access thereto, while the worthy and intelligent 
are as often excluded. Ladies may thus become vic- 
tims of a regulation, .ostensibly adopted for their 
special good and protection. But this “sheep and 
goat” arrangement presents its worst phase where the 
goats do mostly congregate—in the so-called “ gentle- 
men’s” Car. 

First, vulgarity and profanity are there unrebuked ; 
and if a very repulsive female has a ticket, the author- 
itative brakeman has no hesitation about shoving her 
in with “us men”—although he deems her unfit for a 
place in the first-class car, devoted to ladies exclusively ; 
and he quite as remorselessly gives Rev. Mr. Sack-cloth 
the same direction, because alone; while a faro-banker 
and his picked-up nymph, who are both avoiding the 
police by a temporary absence, are duly installed amid 
the glare and upholstery of palace car accommoda- 
tions ! 

D. D.’s and drunken women herded in the one car, 
and ladies consigned to the companionship of black- 
legs and bawds, because they might be contaminated 
by associating with a more promiscuous crowd! But 
these are unavoidable incidents of such an arrange- 
ment ; and unless we can be rid of the one, we must 
endure the other as best we can. 

But evils beget their kind, and the brood is multi- 
plied. Enduring the first insult, we soon have plenty 
of others to consider and tolerate, if we will. 

Some Western companies have already refined upon 
the original plan and run two cars only—the “ ladies” 
and the “loafers.” On the first, scarcely the shadow of 
propriety due in all places is retained, while in the 
other, no sort of beastliness revolts, or is objected to 
by any in authority. You buy a “first-class” ticket, 
but, if without calico-protection, are shoved by an in- 
solent employe in where the stove may be used for 
sausage frying or diaper drying: the atmosphere is 
black with tobacco fumes, and the floor slipperied by 
the saliva of a score or two of poison victims, and who 
must spit perpetually or split. And one finds the last 
feather of endurance when he sees this special car 
disgorging its male bipeds, who are hastening into the 
front receptacle, the “ gentlemen’s car,” to enjoy their 
pipe or penny-grabs where they can unmolested. It is 
not polite to smoke into ladies’ faces, and so they leave 
their dears for the nonce and go where their victims 
are unprotected, however much they may object. Of 
course, well-managed first-class roads would not per- 
mit a practice so reprehensible, and probably but one 
company having a terminus in Chicago, has yet tried 
the experiment ; but any one riding far South or West 
will find -umerous and aggravating samples of the 
evil referred to, and become an honest and zealous con- 
vert to the reforms we have suggested hitherto. Aban- 
don class cars entirely and enforce rules and regula- 
tions looking to the right, comfort and safety of all 
passengers alike, and the thing will be done—and rail- 
road managers entitled to distinction as social and civil 
reformers, in addition to their great merit as perfectors 
of the round world we are given to possess and im- 
prove for the time being. Iron Pornt. 








THE COMPOUND STEAM ENCINE. 


At the last meeting of the New York Society of 
Practical Engineering, Mr. Charles E. Emery, Con- 
sulting Engineer, who had been requested to read a 
paper on the above subject, said that, being pressed for 
time, he had not been able to prepare an elaborate ar- 
ticle on the subject, as he had intended, and therefore 
read instead a letter he had recently written to Capt. 
C. P. Patterson, Hydrographic Inspector, United States 
Coast Survey, for whom he was now designing some 
engines of the plan referred to. We give his letter in 
full : 





Feervary 29, 1871. 


Capt, C. P. Patterson, Hydrographic Inspector U. 8. Coast Survey, 
ashington, D. C. 


Dear Sir: In reply to yours of February 24th, 
requesting “a brief statement of my views in regard 
“to the advantages of the compound over the single 
“engine, and the causes of the advantages, particularly 
“for propellers,” I will state that I consider that the 
compound engine may be applied with advantage in 
any location where economy of fuel is desired. I 
give two points of superiority, with explanations and 
discussions as brief as the subject will admit : 


ADVANTAGES OF THE COMPOUND STEAM ENGINE AS COM- 
PARED WITH THE ORDINARY DOUBLE-ACTING ENGINE. 


1. It furnishes a better working engine, mechanically, 


for utilizing the benefit of the expansion of high pres- 
sure steam. 


This point will be very generally conceded. The ex- 
pansion of steam is necessary to secure economy ; but, 
if the application of the principle be carried to the ex- 
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tent desired, the great changes of pressure in the cylin- 
der cause severe strains on the main connection, and 
although the latter be made unusually strong, it is fre- 
quently found expedient to reduce the pressure, and 
necessarily the measure of expansion, and so increase 
the consumption of fuel, in order to reduce the losses 
caused by frequent repairs, but more particularly by 
the delays they occasion. The compound engine, in 
any form, equalizes the strains and distributes the 
load. 

2. Independently of mechanical considerations, it is 
more economical to use steam expansively in a com- 
pound engine than in any form of the ordinary 
engine. 

This point must be accepted asa fact by any one 
who will examine the evidence available, but the ab- 
stract explanation of the result is impossible by any of 
the laws heretofore laid down in respect to the steam 
engine. 

It should be borne in mind that, contrary to the 
opinions of many, there is no gain in power by the ad- 
dition of the smali high-pressure cylinder of the com- 
pound engine, for the effective pressure upon its piston 
isonly the difference between that of the entering 
steam and that admitted to the second cylinder. There 
is, in fact, a little power Jost in transferring the steam 
from one cylinder to the other. It isnot strange, then, 
that nearly all American engines condemn the com- 
pound engine and declare, in spite of all failures, that 
the same result can be produced in a single engine if it 
be made of sufficient strength to withstand the unequal 
stream. These engineers simply judge from the infor- 
mation they have had the opportunity of acquiring. 
They have been taught that the capacity of the cylin- 
der is the measure of the steam used, and reason that 
if the compound engine gives no more power with the 
same steam, it is a useless contrivance. No other con- 
clusion could be based on such an assumption. The 
error in the reasoning lies in the fact that the volume 
ofthe cylinder is not an accurate measure of the quan- 
tity of steam used by the engine. This fact has 
been proved by experiment, both at home and abroad, 

but, strange to say, has never attracted much attention. 
People will assume that steam can be measured by the 
cylinder fully as accurately as peas in a bushel ; but the 
fact is, that the metal walls of a steam cylinder are at 
every stroke so cooled by the performance of work, and 
by the low temperature during the exhaust, that the 
live steam, upon entering, has two offices to perform, 
viz : 1st, to reheat the surfaces, and 2d, to fill the cylin- 
der and maintain the desired pressure. In many cases 
it may require as much steam to do the first as the last ; 
and as the steam for the first purpose is condensed, that 
for the second will only fill the space ; and, in fact, two 
volumes of steam may enter a vessel capable of holding 
but one of a liquid or non-condensible gas. 

During the government expansion experiments, and 
others of a private character, I had ample opportunity 
to ascertain the accuracy of the above views, and found 
that the benefits to be derived from expansion were, in 
the manner stated, greatly reduced, though not entirely 
overcome, as had in some cases been claimed. 


I believe these losses could be prevented, and, with 
means furnished by capitalists, have tried over 250 ex- 
periments to ascertain the value of the various devices 
for accomplishing this end. The nature of the loss was 
proved in the following manner: “TI constructed two 
“cylinders of like dimensions, one of glass, the other 
“of iron, in such a manner that either could be at- 
“tached to a valve which regularly admitted steam 
“from a boiler to the cylinder and permitted its exhaust 
“into a condensing coil lying in a tub of water.” The 
capacity of the two cylinders was made exactly the 
same, as was shown by transferring water from one 
to the other. When put in turn in condition of a steam 
engine cylinder, the iron cylinder used (averaging 
the experiments) fully twice as much _ steam 
as the glass one, shown by the fact that twice 
the quantity of water came through the condensing 
coil for the same number of movements of the valve. 
Steam of the same pressure was used in both cylinders. 
and the experiments were many times repeated, with 
substantially the same results. This settles the ques- 
tion. The glass cylinder saved half the steam. The 
cylinder of a perfect engine should, then, be made of 
glass or other non-conducting material, which may be 
explained in the following manner: Tyndall has found 
that aqueous vapor is one of the most powerful 
radiators and absorbents of radient heat known. 
Steam, when slightly chilled by the performance of 
work, is in respect to heat in the same condition as the 
aqueous vapor of the atmosphere ; therefore, if steam 
enters a cylinder at, say a temperature of 280 degrees, 
and heats the metal surfaces to that point, when such 
steam is exhausted and falls in pressure so that the 





temperature is only, say, 130 degrees, the surfaces 
rapidly radiate heat, which is absorbed by the steam 
and carried to waste ; and the next steam that enters 
has to re-heat the surfaces, and an additional quantity 
is required to fill the cylinder and do the work. A 
non-conducting cylinder does not become cooled ; it is 
not therefore necessary to reheat it, and only the exact 
quantity enters which is required to fil it. 


I experimented considerably to make an engine with 
a cylinder of non-conducting material, and only de- 
sisted, temporarily, when it occurred to me, and I 
proved by experiment, that nearly the same result 
could be obtained by the use of a modification of the 
compound engine which involved no difficult mechani- 
cal details. 

The transfer of heat from the metal walls of the cyl- 
inder to the exhausting steam takes place in two ways, 
viz.: by direct contact and by radiation. The bulk of 
the steam can only be acted upon by radiation, which 
therefore causes the material part of the loss. 

It has been proved by experiment that the quantity 
of heat transferred from a radiating to an absorbing 
body varies as the square of the difference of tempera- 
ture of the metal surfaces; so, taking the previous 
case, viz, that the temperature of the metal surfaces of 
a steam cylinder is 280 degrees, and that of the exhaust 
steam 130 degrees, the difference in temperature 
is 150 degrees; and, if we use the steam in two 
cylinders instead of one, we may reduce the tempera- 
ture in each to, say, one-half that amount and the con- 
densation will be as 12 to 2?, or one-fourth as much in 
the two cylinders as in the single one, or not less than 
one-third as much, if an allowance be made for the in- 
creased surface in the two. 

This explanation shows that if the condensation in 
the single cylinder be one-half the whole amount, that 
2% of this, or (% x14) one-third of the whole may be 
saved by the compound engine, which calculation agrees 
with the facts, but varies, of course, with the changes in 
the conditions. 

The explanation once obtained, it enables one who 
has studied the subject to proportion the compound en- 
gine so as to obtain the maximum efficiency. I have 
known many of them that were so constructed that 
they gave but little better results than a single engine. In 
addition to the above, it is well to state that during the 
experiments several improvements applicable to the 
compound engine were worked out, which, in connec- 
tion with the principle, using a steam pressure of only 
forty pounds, reduced the cost of power in the experi- 
mental engine from 39.2 tbs. of feed water per horse- 
power per hour to 23.6 ibs. This proportion of saving 
would, in a larger engine, reduce the cost to as nearly 
that promised in my theory as the most sanguine could 
expect, for large engines are positively known to be 
more economical than small ones, which may be ex- 
plained by the fact that the ratio of internal surface to 
capacity decreases with the size of the cylinder. 


Further details would make this communication too 
lengthy. I should be happy to furnish you with a more 
elaborate discussion of the subject if desired. The 
practical evidences of the advantages of the compound 
engine are overpowering, as nearly all the large ocean 
steamships recently constructed abroad have such en- 
gines. 
the statement of a representative, crossed the Atlantic 
inside of twelve days, with a consumption of only 
forty tons of coal per day. 








The Canada Southern Railway. 





To THe EpITOR OF THE RAILROAD GAZETTE: 

It may be of interest to your readers to know some- 
thing of this new line, which is attracting considerable 
attention both in the East and West. The Canada 
Southern Railway is intended as a link in a short line 
between Chicago and New York. Its eastern terminus 
is the International Bridge at Buffalo. From this 
point it passes in a most direct line through the penin- 


sula of Ontario to Amherstburgh on the Detroit River, | 


a distance of 228 miles. It is also proposed to build a 


branch from the main line at St. Thomas to the St. Clair, | 


at Moore (opposite the village of St. Clair, in Michigan), 
a distance of 63 miles. 

The connections at the eastern end are the New 
York Central Railroad, the Erie Railway, the Buffalo & 
Washington Railroad and the Oswego Midland Rail- 
road, when completed ; at Amherstburg, on the western 
end, the Canada Southern & Chicago Railway, and the 
Lake Shore & Michigan Southern Railway ; at St. Clair, 
on the western end of the St. Clair Branch, with the 
Michigan Midland Railroad, the Peninsula Railway and 
other lines projected northerly and westerly into Michi- 
gan. The Canada Southern Railway presents some 
new and peculiar features, among which are these: It 


One of these vessels, 400 ft. long, according to | 





will have no grade exceeding 15 feet to the mile. It 
| has over 125 miles of level grade. It has no curvature 
| with radius less than 1,910 feet, and but ten miles of 
| curvature in the entire line, composed as follows : 





| Curvature with radius of 11,460 feet.... .............. 2 4-10 miles, 
° . ee! hy, Eee 412 * 
se weg ” wi = PE ere 2 0-10 *“ 
“ “ a> OE WN iaeestocthesdieses 0 9-10 
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It has two tangents or straight lines 52 miles each in 
length, one tangent 28 miles in length, one tangent 17 
miles in length. These on the main line, while on the 
branch there is one tangent 45 miles in length. 

At no point on the road will curvature and grade ex- 
ist together presenting resistance greater than the 
maximum grade on tangents. No bridge on the road is 
on a curve and none that is not approached by a tang- 
ent over 1,000 feet in length at either end—an import- 
ant point as regards the safe operation of this road. 

Some few temporary structures are to be built at first, 
but as soon as the track is laid, permanent work will at 
once be put on. The permanent bridging need not ex- 
ceed 1,300 lineal feet in length. 

The company is organized under the laws of Ontario, 
and is composed of some of the most prominent and 
wealthy railroad men in the States, among whom are 
| Milton Courtright, the President of the company; 
| Daniel Drew and Sidney Dillon, of New York; John F. 
| Tracy, of Chicago; W. L. Scott, of Erie, Penn., and 
| others of the same class. The capital stock was all 
subscribed last spring. The surveys were commenced 

June 1, 1870, and the location completed January 1, 
| 1871, with the foregoing results. 
| Ideem it unnecessary to draw any comparisons or 
| enter into any discussion as to the merits of this line. 
| Your readers, who are mainly railroad men, will draw 
| the natural conclusions as to the standing this line will 
take upon its completion, which will be early in the 
year 1872. Itis the purpose of the directors to build and 
| equip the road in first-class manner throughout. The 
| track will be of the best Bessemer steel rails, weighing 
| 60 pounds to the yard, with 2,500 cross ties to the mile, 
laid with chairs and fish-joint, and upon gravel ballast. 
|The gauge isthe American standard, viz: 4 feet 8l¢ 
inches. Grading was begun last October on all heavy 
work, and is progressing rapidly. The bridging is all 
under contract and the timbers mostly on the ground. 
As soon as the frost is out of the ground the entire 
work will be pushed to rapid completion. I shall, if 
| agreeable to you and your readers, take pleasure in giv- 
| ing some further facts regarding comparative distances 
between objective points by this and the old lines, and 
also regarding the country through which the road 
passes. F. N. Foyney, Chief Engineer. 











The Effects of Cold on Iron and Steel. 





[Continued from Page 565.] 
THE PROPERTIES OF IRON AND STEEL. 


A paper “ On the Properties of Iron and Steel as ap- 
plied to the Rolling Stock of Railways,” by Sir W. 
Fairbairn, Bart., LL. D., F. R.S., etc., was also read. The 
| writer said: Dr. Joule communicated to me the dis- 
| cussion which took place at the last meeting of the 
| society, on the question of the effects of intense cold 
| on steel tires. This enables me to refer to a series of 
| experiments which had for its object the effects of 
various degrees of temperature on wrought iron. These 
| inquiries are to some extent analogous to the cause of 
| the recent accident which occurred on the Great North- 
| ern Railway, near Hatfield, by the breaking of a steel 
| tire, which caused the death of a number of persons. 
| It has been asserted, in evidence given at the coroner’s 
| inquest, that the breaking of the steel tire was occa- 
| sioned by the intensity of the frost, which is supposed 
|to render the metal brittle, and of which this par- 
| ticular tire was composed. This is the opinion of 

most persons, but, judging from my own experience, 

such is not the fact ; and provided we are to depend on 
| actual experiment, it would appear that temperature 

has little or nothing to do with it. Some years since I 
| endeavored to settle this question by a long and careful 
| series of experiments on wrought iron, from which it 
| was proved that the resistance to a tensile strain was 
as great at the temperature of zero as it was at 60° or 
upwards, until it attained a scarcely visible red heat. 
To show that this was the case, and taking, for ex- 
| ample, the experiments at 60°, it will be found that the 
mean breaking weight, in tons, per square inch, was in 
the ratio of 19.930 to 21.879, or as 1 is to 1.098 in favor 
| of the specimens broken at the temperature of zero. 
The generally received opinion is,however,against these 
facts, and it is roundly asserted that the strength of iron 
and steel is greatly reduced in strength at a tempera- 
ture below freezing. The contrary was proved to be 
the case in wrought-iron plates, and assuming that 
steel follows the same law, it appears evident that we 
must look for some other cause than change of temper- 
| ature for the late fracture of the tire on_the wheel of 
| the brake van of the Great Northern Railway. The 
| immense number of purposes to which both iron and steel 
| are applied, and the changes of temperature to which 
they are exposed, renders the inquiry not only interest- 
ing in a scientific point of view, but absolutely neces- 
| sary to a knowledge of their security under the various 
| influences of those changes ; and when it is known that 
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most of our metal constructions are exposed to a range 
of temperatures varying from the extreme cold of win- 
ter to the intense heat of summer, it is assuredly de- 
sirable to ascertain the effects produced by those causes 
on material from which we derive so many benefits, 
and on the security of which the safety of the public 
frequently depends. It was for these reasons that the 
experiments in question were undertaken, and the 
summary of results are sufficiently conclusive to show 
that changes of temperature are not always the 
cause of failure, as that which occurred near 
Hatfield on the Great Northern Railway. That 
such is the fact I may adduce several acci- 
dents of broken tires, all of which occurrcd during 
the spring and summer months when the temperature 
was high. One of them occurred on the Lancashire & 
Yorkshire Railway in the summer of the last year, 
when the temperature was 50° to 60° above freezing. I 
could enumerate others in which the winter frosts had 
nothing to do with the fractures which ensued. It 
might have been satisfactory to have shown the process 
by which the following results were obtained ; suffice it 
to observe that all the specimens were torn asunder 
with and across the fiber in oil and water baths, and 
those under the freezing point were made in a snow 
bath reduced to zero. The experiments are quite con- 
clusive as regards the strength of wrought-iron plates, 
till they approach red heat. At that temperature 
nearly one-half the strength is lost; it becomes exceed- 
ingly ductile, and may be drawn to a considerable ex- 
tent in the direction of the fibers before it breaks. 
Another series of experiments were made on wrought- 
iron bars, which indicated somewhat different results. 
In these experiments, the specimens from the same 
works attained the maximum of strength, and gave at 
a temperature of 415°’, a resistance of 39.072 tons per 
square inch, and at zero and 60° there were little or no 
differences, excepting in the case of temperature, when 
the resistance was increased from 28.419 at zero and 60°, 
to 39 tons per square inch at 415°. This may, however, 
be accounted for from the increased manipulation of 
rolling where the fiber is drawn and elongates to a much 
greater extent than in plates. This does not, however, 
affect to any great extent the ratio of compression and 
extension as regards the effects oftemperature, although 
I should be inclined to take the experiments on plates 
before that on bars, as analogous to the broken tire, 
which, it must be borne in mind, is without weld and 
perfectly homogeneous. The danger arising from 
broken tires does not, according to my opinion, arise so 
much from the changes of temperature as from the 
practice of heating them to a dull red heat, and shrink- 
ing them on to the rim of the wheels. This, I believe, 
is the general practice, and the unequal and, in some 
cases, the severe strains to which they are subject, has 
a direct tendency to break the tires. To show how 
easily this may be effected, let us suppose that a tire 2 
ft. 6 in. or 3 ft. diameter, is shrunk on to a wheel 1-10in. 
larger than the tire, it then follows that the, tire in cool- 
ing must be elongated to that extent, with a strain 
equivalent to the force of the shrinkage and calculated 
to produce that amount of molecular disturbance. It 
may be more or it may be less, but supposing the strain 
to be one-half or three-fourths jof that which would 
break the tire, it then follows that the constant action 
of its irregulur motion on the rails must ultimately 
lead to fracture.* I am not surprised that this should 
be the case, as most, if not the whole, of railway tires, 
excepting those on engines and tenders, are not turned 
but selected by hand, heated and shrunk upon the 
wheels with every degree of tension, as suits the con- 
venience of the workmen. So long as this process is 
pursued, the public will be exposed to the risk of 
broken tires. What is required in this description of 
manufacture is, that the rim of the wheel and the inside 
of the tire should be turned to a standard gauge, accu- 
rately calculated to give the required amount of tight- 
ness with a larger margin of strength ; and this done 
we should attain greatly increased security to the pub- 
lic, and a great saving in wear and tear—to say nothing 
of the large sums expended by companies in the shape 
of compensation for injuries and loss of life. 


ON THE ALLEGED ACTION OF COLD RENDERING IRON AND 
STEEL BRITTLE. 


A paper “On the Alleged Action of Cold in render- 
ing Iron and Steel Brittle,” was read by Mr. J. P. Joule, 
D. C.L., F.R.S., etc., Vice-President. Asis usual ina 
severe frost, said Mr. Joule, we have recently heard of 
many severe accidents consequent upon the fracture of 
the tires of the wheels of railway carriages. The com- 
mon-sense explanation of these accidents is, that the 
ground being harder than usual, the metal with which 
it is brought into contact is more severely tried than in 
ordinary circumstances. In order apparently to excuse 
certain railway companies, a pretence has been set up 
that iron and steel become brittle at alow temperature. 
This pretence, although put forth in defiance not only 
of all we know of the properties of materials, but also 
of the experience of every-day life, has yet obtained 
the credence of so many people that I thought it would 
be useful to make the following simpleexperiments: 1. 
A freezing mixture of salt | snow was placed ona 
table. Wires of steel and of iron were stretched so 
that a part of them was in contact with the —— 
mixture, and another part out of it. In every case 
tried the wire broke outside of the mixture, showin 
that it was weaker at 50° F. than at about 12° F. 2. 
took twelve darning needles of good quality, 3in. long, 
1-24 in. thick.: The ends of these were placed against 
steel props, 24g in. asunder. In making an experiment, 
a wire was fastened to the middle of a needle, the other 
end being attached to a spring weighing machine. This 
was then pulled until the needle gave way. Six of the 
needles, taken at random, were tried at a temperature 
of 55° F., and the remaining six ina freezing mixture, 


* From long-continued action under strain, it has been proved 
that it is only a question of time when rupture takes place, as re- 
peated increase and diminishing of the same load ultimately leads 

racture. : 


which brought down their temperature to 12°F. The 
results were as follows : 


Warm needles . Cold needles. 


64 oz. broke 55 oz, broke 
65 Ly “ 64 ow -“ 
55 o ow 72 ow “ 
62 “ “ 60 “ bent 
— = 68 ‘** broke 
60 ** bent e- * 
Average 58% 59 5-6 


I did not notice any perceptible difference in the per- 
fection of elasticity in the two sets of needles. e 
result, as far as it goes, isin favor of the cold metal. 
3. The above are doubtless decisive of the question at 
issue. But as it might be alleged that the violence to 
which a railway wheel is subjected is more akin to a 
blow than a steady pull; and as, moreover, the pre- 
tended brittleness is attributed more to cast iron than 
any other description of the metal, I have made yet 
another kind of experiment. I got a quantity of cast- 
iron garden nails, 144 in. long, and \&% in. thick in the 
middle. These I weighed, and selected such as were 
nearly of the same weight. I then arranged matters so 
that by removing a prop, I could cause the blunt edge 
of a steel chisel, weighted to 4 tbs. 2 0z., to fall from a 
given height upon the middle of the nail as it was sup: 
ported from each end, 11-16 in. asunder. In order to 
secure the absolute fairness of the trials, the nails were 
taken at random, and an experiment with a cold nail 
was always alternated with one at the ordinary tem- 
perature. The nails to be cooled were placed in a mix- 
ture of salt and snow, from which they were removed 
and struck with the hammer in less than 5 seconds. Up 
to series 10, each set of 16 nails was made up of those or 
the previous set which were left unbroken, added to 
fresh ones to make up the number: Series 1. Tempera- 
ture of eight cold nails, 10° ; of eight warm, 36° ; height 
of fall of hammer, 2 in. Result: No nails broke. 
Series 2. Temperature of eight cold nails, 14°; of eight 
warm ones, 36°; fall of hammer, 24% in. Re- 
sult: No nails broke. Series 3. Temperature of eight 
cold nails, 2°; of eight others, 36°; fall of hammer, 3 
in. Result: One cold nail broke;no warm ones broke. 
Series 4. Temperature of eight cold nails, 2° ; of eight 
others, 36° ; fall of hammer, 34g in. Result: Two cold 
nails broke ; one warm one broke. Series 5. Tempera- 
ture of eight cold nails, 2°; of eight others, 36° ; fall of 
hammer, 4in. Result: One broke of each sort. Series 
6. Temperature of eight cold nails 0° ; of eight others, 
38° ; fall ofhammer, 444 in. Result: One broke of each 
sort. Series 7. Temperature of eight cold nails, 2°; of 
eight others, 36° ; fall of hammer, 544 in. Result: No 
cold nail broke; one warm nail broke. Series 8. Tem- 
perature of eight cold nails, 2°; of eight others, 40° ; 
fall of hammer, 674 in. Result : Two cold nails broke ; 
one warm nail broke. Series 9. Temperature of eight 
cold nails, 2° ; of eight others, 40° ; fallof hammer, 146 
in. Result: Three cold nails broke ; three warm nails 
broke. Series 10. Experiment with the ten left in the 
last ; temperature of five cold nails, 2°; of the five others, 
40° ; fall of hammer, 844 in. Result: Two cold nails 
broke ; one warm nail broke. Series 11. Experiment 
with the six left from the last; temperature of three 
cold nails, 3° ; of the other three, 40° ; fall of hammer, 
10 in. Result : Two cold nails broke ; three warm nails 
broke. Series 12. Experiment with fresh nails: 
Twelve cooled for four hours to 3° ; twelve others, 41° ; 
fall, 7in. Result: Seven cold nails broke ; eight warm 





nails broke. The collective result is that 21 cold nails 
) broke and 20 warm ones. The experiments of Lavoisier 
and Laplace, of Smeaton, of Dulong and Petit, and of 
Troughton, conspire in giving a less expansion by 
heat to steel than iron, especially if the former is in an 
untempered state. Such specimens of steel wire and 
of watchspring asI possess expand less than iron. But 
this, as Sir W. Fairbairn observedto me, would in cer- 
tain limits have the effect of strengthening rather than 
of weakening an iron wheel with a tire of steel. The 

eneral conclusion is this : Frost does not make either 
iron (cast or wrought) or steel brittle, and that acci- 
dents arise from the neglect of the companies to submit 
wheels, axles, and all other parts of their rolling stock 
to a practical and sufficient test before using them. 


ON THE EFFECT OF COLD ON THE STRENGTH OF IRON. 

A paper “On the Effect of Cold on the Strength of 
Iron,” was read by Mr. Peter Spence, F.C. 8., ete. In 
the conversation at the last meeting of the Society, he 
said: On one of the causes of railway accidents, name- 
ly, the breaking of the tires of the carriage wheels, 
there was a general expression of opinion that the re- 
duction of temperature during frost had the effect of 
reducing the strength of iron, and that this was the 
proximate cause of these occurrences. Dr. Joule, on 
the other side, stated that however general the impres- 
sion might be, he knew of no experiments that tended 
to prove that impression to bea correctone. It seemed 
to me that a few experiments on cast iron could, without 
much difficulty, be made, and which might set the mat- 
ter at rest one way or the other. I therefore decided 
on having some lengths of cast iron made of an uni- 
form thickness of ‘4 in. square, from the same metal 
and the same mold; these I obtained after a good deal 
of trouble, on account of the molders being off work 
at New Year’s time, and this must be my excuse for not 
being able to give due notice of my communication. 
Two of the four castings I got seemed to be good ones, 
and I got the surface taken off and made them as reg- 
ular a thickness as was practicable. I then fixed two 
knife-edged wedges upon the surface of a plank, at ex- 
actly 9 in. distance from each other, with an os in 
the plank in the intervening space ; the bar being laid 
across the wedges a knife-edged hook was hung in the 
middle of the suspended piece of the bar ; to the hook 
was hung a large scale, on which to oy weights. The 
bar was tried first ata temperature of 60° Fahr. ; to find 
the breaking weight, I placed 56 tb. weights one after 
another on the scale, and when the ninth was put on 
the bar snapped. This was the only unsatisfactory ex- 
periment, as 14 ths. or 28 ths. might have done it, but I 
include it among the others. I now adopted another 








precaution, by placing the one end of the plank on a 
fixed point and the other end on to a screw jack, by 
raising which I could, without a vibration, bring the 
weight to bear upon the bar. By this means, small 
weights, up to 7 tbhs., could be put on while hanging, 
but when these had to be taken off and a large weight 
put on, the scale was lowered to the rest, and again 
raised after the change was made. I may here state 
that a curious circumstance occurred twice, which seems 
to indicate that the mere raising of the weight without 
the slightest apparent vibration, was equal in effect 
to an additional weight ; 334 cwt. were on the scale, 
14 lbs. weight was added, then 7 Ibs., then 4 Ibs., 2 Ibs., 
1 lb., and 1 Ib., making 4 cwt. and 11lb. This was al- 
lowed to act for from one to two minutes, and then low- 
ered to take off the small weights, and replaced by a 
56 Ib., intending to adé small weights when suspended, 
and raised so imperceptibly by the screw that the only 
way of ascertaining that it was suspended was by look- 
ing under the scale to see that it was clear of the rest. 
As soon as it was half an inch clear it snapped, thus 
breaking at once with one pound less than it resisted 
for nearly two minutes. ix experiments were care- 
fully conducted at 60° Fahr., the parts of the bars being 
selected so as to give each set of experiments similar 
portions of both bars; the results are marked on the 
pieces. My assistant now prepared a refrigerating 
mixture which stood at zero, and the bars were im- 
mersed for some time in this, and we prepare for the 
breaking trials to be made as quickly as could be, con- 
sistently with accuracy, and to secure the low tempera- 
ture, each bar, on being placed in the machine, had its 
surface at top covered with the freezing mixture. The 
bars at zero broke with more regularity than at 60°, but 
instead of the results confirming the general impression 
as to cold rendering iron more brittle they are calcu- 
lated to substantiate an exactly opposite idea, namely, 
that reduction of temperature ceteris paribus increases 
the strength of cast iron. The only doubtful experi- 
ment of the whole twelve is the first, and as it stands 
much the highest, the probability is that it should be 
lower ; yet, even taking it as it stands, the average of 
the six experiments at 60° Fahr. gives 4 cwt. 4 lbs. as 
the breaking weight of the bar at that temperature, 
while the average of the six experiments at zero gives 
4 cwt. 20 lbs. as the ——— weight of the bar at zero, 
being an increase of strength from the reduction of tem- 
perature equal to 3.5 per cent. 

Mr. William Radford, C. E., asked if Mr. Brockbank 
had considered what the effect must be upon iron sed 
in Russia, Sweden, Norway, and Denmark ; for if the 
theory which was sought to be established were true, 
the tires of railway wheels in those countries must fly 
to pieces in winter. As far as his experience went in 
Denmark, such had not been the case on the Copenha- 
gen Railway. 








Planting Forest Trees on the Prairies. 


BY H. W. 8. CLEVELAND. 


The following article, which we copy from the 
Western Rural, with some additions from the author, was 
originally contributed by the author, a well known 
landscape architect of this city, to the New York 
Weekly Tribune,in which a part of it appeared as an 
editorial. The great importance of the future wood 
and timber supply for our Western railroads makes 
this one of the most important subjects for the consid- 
eration of their managers : 

I hold it to be true, and the purpose of this article is 
to show, that forest culture on the great prairies is an 
essential preliminary to their settlement. ~ 

In the well known “ Report on the Trees and Shrubs 
of Massachusetts,” by Geo. B. Emerson, | anne gg in 
1846, by order of the Legislature, may be found the fol- 
lowing passage : ' 

“The importance of the forests as furnishing ma- 
terials for ship-building, house-building, and numerous 
other arts, is so obvious that it must occur to every 
one ; and yet there is danger that, in many places, from 
false motives of immediate economy, no provision will 
be made for the wants of future generations. It is not 
easy to estimate the pecuniary value of the wood used 
in housebuilding. A vast deal of this is continually 
going on; the aspect of the State is annually every- 
where improving, by the _ erection of larger, 
better finished, and more commodious houses, 
barns and  out-houses. But no returns of 
these improvements are published. The _ thou- 
sands of tons of timber, boards, clapboards and 
shingles, are not put on record. As to ship-building, 
we have some data. The returns from the various 
towns in the State, made in 1837, show that the average 
annual value of ships built in the five precediug years 
was $1,370,649. * * * * * * 
The effect of the wasteful destruction of the forest 
trees is already visible. A very large proportion of 
the materials for ship-building, house building and man- 
ufactures, are now brought from other States. Ever 
year we are more dependent on Maine and New Yor 
and some of the Southern States, not only for ship- 
timber and lumber for house-building, but for materials 
for tanning and dyeing, carria og basket- 
making, last-making, furniture, and the implements of 
husbandry. Even these foreign resources are fast fail- 
ing us. Within the last quarter of a century the 
forests of Maine and New York, from which we draw 
our largest supplies, have disappeared more rapidly 
than those of Massachusetts ever did. In a quarter of 
a century more, at this rate, the supply in many places 
will be entirely cut off.” 

The warning embodied in these words was suffered 
to pass unheeded ; the quarter of a century has passed 
since they were uttered, and the prediction is more 
than fulfilled. The rate of demand on which it was 
based has increased to a degree which would then have 
appeared incredible ; and while we have still to regret 
the want of any record by which an estimate can be 
formed of the actual amount of timber annually drawn 
from the forests, or of the probable duration of the 
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present sources of supply, yet, if we consider the 
amount of timber required to meet the demand for the 
single item of railroad construction, which at the time 
the above was written was not of sufficient importance 
to demand consideration, and give a moment’s thought 
to what it must be in the not distant future, we cannot 
fail to be convinced that the work of providing for it has 
become a matter of national importance, which it were 
worse than folly to postpone. 

Few persons not concerned in railroad construction 
have any realizing sense of the draft it involves upon 
the natural supplies of timber; and few even of those 
so engaged have considered, as it deserves, the prob- 
lem of future supply for the region, larger than the 
present settled portion of the United States which is 
now opened to us between the Missouri and the Rocky 
Mountains, a prairie country, rich in all resources ex- 
cept timber, the one thing needful for the development 
of its agricultural and mineral wealth. 

The Railroad Journd, of January 1, 1870, says: 
“The construction of the Pacific railroad has forced 
all parts of the country to railroad extension; and 
hence we find that the extent of mileage constructed 
and improvement on old lines, has been greater in 1869 
than in any previous year of railroad history. When 
we state the fact that no less than 6,588 miles of new 
road have been brought into use during the year, this 
fact is fully proven. This is more than one-eighth part 
of the total mileage in the country, the other seven- 
eighths having taken forty years to establish. We 
have now in use an estimated mileage of 45,860 miles 
of railroad in the United States.” 

That the multiplication of railroads must go on in a 
constantly increasing ratio, is as certain as that the 
population of the country must continue to increase. 
Every mile of railroad requires 2,700 sleepers, or ties, 
which, in the West, are mostly of oak or chestnut, and 
are now worth 50 cents each, or $1,350 per mile. They 
are generally made of comparatively young wood; that 
is, of trees not more than eight or ten inches in diame- 
ter, requiring only to be hewn flat on the upper and 
under surface. The average number of sleepers cut 
from a single tree of this size is probably not more than 
two; but allowing it to be three, which it cannot ex- 
ceed, we find the number of trees required to furnish 
ties for the railroads already constructed to be upwards 
of four millions. Estimating the yield of a single acre 
at 400 trees, it will be seen that 10,000 acres must be 
stripped to furnish this supply. But as such a yield 
would rarely, if ever, be obtained, it is safe to say that 
15,000 acres must be cleared of timber every eight years, to 
furnish simply the ties required for the railroads already 
in operation. The fact that it is made up by contribu- 
tions from widely distributed sections, while it renders 
the destruction less perceptible, in no degree reduces 
the actual aggregate. It is true that a better economy 
is beginning to prevail in some parts of the West where 
railroad companies have bought large tracts of forest, 
and established mills for sawing the timber, so that 
they avoid the wasteful necessity of using only young 
timber. The fact of the adoption of such a measure of 
econumy is, in itself, an evidence of the sense of future 
necessities which impelled it. A consideration of fu- 
ture wants will show that much more efficient measures 
are required than can be met by any possible economy 
of existing sources of supply. Thus far I have consid- 
ered only the requirements of a single item of railroad 
construction, and that, the first item after the road is 
graded, and preliminary to laying the rails, leaving out 
of sight the demands involved in the construction of 
bridges, fences, and buildings, for the completion of the 
road, and the enormous quantity required for the rol- 
ling stock. Col. J. W. Foster, in his valuable work on 
“The Mississippi Valley,” says : 

“The destruction of forests in the United States is 
going on at an accelerating pace. The lumber trees of 
Maine, in accessible positions, are nearly exhausted ; 
and twenty years will accomplish the same result with 
regard to the extensive pineries of Michigan and Wis- 
consin. The Cestruction of hard wood timber is going 
on with equal rapidity. To one who realizes how rap- 
idly the sources of supply are being exhausted, it can- 
not but be disheartening. The Pacific railroads, which 
traverse, for long distances, the valleys of the Kaw 
and Platte, have consumed in their construction nearly 
every stick of timber, and in four years will have con- 
sumed all the firewood.” 

The report of the State Inspector of Michigan on the 
lumber trade, for the year 1869, states the amount of 
lumber cut during the year to be 2,029,372,255 feet, val- 
ued at $34,000,000, and estimates the value of that 
which remains at $300,000,000; ‘and it is thought that 
fifteen or twenty years will be required to cut and send 
to market the trees now standing.” 

[To be continued. ] 








The Action of Steam in the Cylinders of Loco- 
motives. 





BY FRED. J. SLADE. 
[Continued from Page 556.] 

Theoretical Curve of Expansion.—In order that we may 
discover the action that takes place in the cylinder of 
any steam engine during the period of expansion, we 
must draw on the indicator diagram the curve which 
shall represent exactly the successive pressures that 
would have existed had the steam expanded without 
loss or gain of heat from any external source, and 
withous tik or gain of pressure from leakage at the 
valves or past the piston. The departure of the actual 
curve, shown on the diagram, from this theoretical 
curve of expansion, exhibits what increase or diminu- 
tion of weight the steam has undergoney*and we have 
then only to decide to what causes this is due. 

The facts which we have just considered will instruct 
us as to the manner in which the true theoretical curve 
is to be constructed. It is evident that we must allow, 
in drawing this line for the loss of pressure resulting 
from the condensation produced by the conversion of 
heat into the work performed by the steam, deducting, 





however, from this amount of heat abstracted, the 
quamtity of heat set free, due to the greater total heat 
normal to the steam at its higher initial pressure than 
that normal to it at its pressure after expansion, since 
this gain and loss are inseparable from the expansion 
of the steam, and the resultant pressures which they 
give rise to are those which the steam in the cylinder 
would actually have were it entirely unaffected by ex- 
ternal influences. 

This point appears to have been generally over- 
looked by writers on this subject, and the theoretical 
curve has been laid down either according to the law of 
Boyle and Mariotte, that the pressures are inversely 
as the volumes, or, more properly, from a table giving 
the pressures of steam corresponding to different rela- 
tive volumes, as determined by experiments upon the 
evaporation of a given weight of water under different 
pressures. As we have just shown, the fact of the ex- 
pansion line of a diagram agreeing with a curve con- 
structed in this manner, would prove that heat or steam 
had been derived from some external force to supply 
the loss due to the conversion of heat into work, and 
hence it cannot be taken as the theoretical curve for 
purposes of comparison. 

In order, then, to construct the true .curve, we first 
determine the exact volume of steam contained in the 
cylinder at the moment of suppression, including the 
contents of the clearance space and steamways ex- 
pressed in inches of length of the cylinder. In a table 
of the properties of saturated steam, we find the rela 
tive volume of steam at the initial pressure. Then, for 
each successive point of the stroke we multiply this 
quantity by the ratio in which the volume of steam 
in the cylinder has been expanded, and ascertain from 
the table the pressure corresponding to the relative 
volume so obtained. These pressures laid down on 
the diagram at the points for which they have been ob- 
tained, and connected by a curve, will give the theo- 
retical curve as ordinarily constructed, and which may 
properly be called the curve of relative pressures and 
volumes of saturated steam. Now, to render it correct 
as a datum line for comparison with the actual curve 
of the diagram, we must ascertain, in the manner al- 
ready explained, the amount of reduction of final pres- 
sure due to the work which has been performed by the 
steam during its expansion, and deduct this from- the 
final pressure given by the curve already constructed. 
A hyperbolic curve starting from the same point as the 
previous one, and terminating at the point so found, 
will be the true theoretical curve of expansion. 











Fig. 6 shows a diagram from a cylinder 18 in. x 20 in., 
in which the true curve has been laid down in this 
manner, as shown by the full line. The dotted line is 
the curve as usually drawn. In this case the suppres- 
sion occurs when the steam occupies a space equal to 
11 in. in the length of the stroke, and the piston moves 
nearly 8 in. further before the opening of the exhaust. 
The initial pressure is 97 tbs., and at the time of open- 
ing of the exhaust the indicated pressure is 51 ibs., 
which is 31¢ ibs. above the true curve as shown by the 
full line beneath. The latter falls 2 tbs. below the dot- 
ted curve. The excess of 314 tbs. in the indicated over 
the theoretical pressure shows an addition of 74g per 
cent. to the initial quantity of steam during expansion. 
It is impossible to tell, in the absence of data as to the 
condition of the valve, how much of this accession of 
steam is due to leakage at the valve face. and how much 
is due to the re-evaporation of water condensed during 
the first part of the stroke, but as this process of evap- 
oration goes on still more rapidly during the exhaust, 
it will be seen that if the rise of pressure indicated is 
due to this cause, then the quantity of steam condensed 
during admission must have been considerable. It will 
be observed, however, that the indicated line begins to 
rise above the theoretical curve immediately after 
the suppression of the steam, and before the pressure 
has fallen off sufficiently to give rise to any considera 
ble amount of evaporation, and it is possible, therefore, 
that the gain isin good part due to leakage at the 
valve. 

The two diagrams, Figs.4 and 5, givenon page — 
of our last number but one, throw considerable light 
on the influence of speed on the amount of condensa- 
tion due to the temperature of the cylinder, and, though 
not from locomotives, they will aid us in the study of 
the action of steam during expansion. They are from 
an engine with a partially steam-jacketed cylinder of 
36 in. diameter by 48 in. stroke, fitted with single beat 
poppet valves, which, at the time these diagrams were 
taken, were new, and in good condition, so that it is 
unlikely there was any leakage whatever at the valves. 
The first, taken with a pressure of steam of 35 tbs., anda 
speed of 25 revolutions per minute, exhibits an expan- 
sion line which agrees very closely at first with the 
theoretical curve, falling, however, about 4 ibs. below it 
between the point of cutting off and the third-tenth of 
the stroke, at which point it crosses the curve and con- 
tinues to rise above it till the end of the stroke, at 
which point it shows a pressure of 314 ibs. in excess of 
the theoretical pressure. The second, taken from the 
same cylinder with 31 tbs. of steam, and at 12 revolu- 
tions, shows that the pressure, after the closing of the 
steam valve, fell 2 ibs. below the theoretical curve, rising 
again so as to cross this curve at 3l4-tenths of the 
stroke, and reaching a point at the time of opening 
the exhaust, 5 ibs. above the theoretical pressure. In 
this case the extremes of variation in each direction 





from the theoretical curve are considerably greater 
than at the higher speed, and this is easily accounted 
for by the fact that at the slower speed a larger quantity 
of water was evaporated by the cylinder in the latter 
part of the stroke and during the exhaust, and its tem- 
perature accordingly lowered in the same proportion, 
thereby causing an increased condensation at the com- 
mencement of the stroke. This fact, which these dia- 
grams so clearly bear witness to, forms, as we have 
already said, an important argument in favor of high- 
speed engines, since although there is apparently a gain 
by the rise of pressure at the end of the stroke greater 
than the loss by its fall at the commencement of 
expansion, yet as this re-evaporation continues even 
more rapidly during the return stroke, when it can 
supply no useful pressure, the cylinder is thereby 
cooled to such an extent as to cause the condensation 
of a much greater quantity of steam on its admission 
than can be re-evaporated during expansion. In the 
slow-speed diagram before us, the theoretical pressure 
at the time of opening of the exhaust would have been 
but 71 tbs. above a vacuum, and the fact that the indi- 
cated pressure is 1246 tbs., shows that a quantity of 
steam, no less than 59 per cent. of what was contained 
in the cylinder at the time of cutting off, has been added 
by re-evaporation of water condensed during the ad- 
mission of the steam. Under such circumstances 
it is clear a very considerable loss must occur from 
this cause. 

The analysis of a number of diagrams taken from the 
same engine shows that the amount of departure of 
the actual pressure at the end of the stroke from that 
indicated by the theoretical curve bears a certain rela- 
tion to the extent to which expansion has been car- 
ried. The following table contains the data given by a 
number of diagrams taken by the writer from engines 
of the Erie Railway, U. 8S. 


| | 
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Engine. | Cut-off. | per minute. | expansion. of difference 
| of final pres- 
| | sure. 

No. | | 

204 35 | 204 | 2.6 +13.1 
155 .40 36 2.5 | + 2.7 
205 | 42 90 2.14 | +10. 
203 | 42 210 | 2.14 +15. 
204 45 40 2. | + 89 
155 | -50 M4 | 1.8 | +08 
204 | -50 168 1.8 + 6.1 
203 -50 168 1.8 + 5.6 
155 | .50 | 148 1.8 | + 6.2 
155 | 52 { 52 1.7 | + 5.6 
155 } 55S } %7 1.6 | + 1.6 
203 | 5 | 122 1.6 | +51 
246 } 55 | 75 1.6 | 0. 
155 | 60 72 | 1.5 0. 
155 | .60 74 1.5 — 1.9 
155 Cid] L6G 36 1.4 =i. 
246 | 71 30 1.2 — 5b. 





In the column headed “Cut-off” is given the percent- 
age of the whole capacity of the cylinder, including 
clearance, which was filled with steam at the moment 
of closing of the valve, as nearly as the latter can be 
determined by the curve on the indicator diagram. The 
difference of final pressure is measured at the point 
where the volume is nine-tenths of the total capacity, 
this being about the point at which the release com- 
mences. The sign+indicates that the final pressure 
was in excess of the theoretical amount, and conversely 
the sign — that the actual pressure fell below the theo- 
retical curve. All the engines had inside cylinders 18 
in. x 20 in., except No. 246, which had outside cylinders 
18 in. x 22 in. lagged with wood and covered with brass, 
as usual on American engines. Taking an average of 
the foregoing results, it would appear that with all rates 
of expansion greater than 1.5, that is, with the steam 
admitted until .60 of the cylinder has been filled and 
then expanded to a volume of .90, there results an ex- 
cess of final pressure over that theoretically to be ex- 
pected, and for less measures of expansion a deficiency 
of final pressure results. The average of the results 
would indicate that for assumed periods of 30 and 100 
per cent. of admission there would be an excess of 
pressure in the one case corresponding to an increase 
in the weight of live steam of 15 per cent., and a de- 
ficiency in the other of 17 per cent. of the quantity con- 
tained in the cylinder at the commencement of expan- 
sion. 


No difference appears to exist, in this respect, be- 
tween the inside and outside cylinders, the same gene- 
ral average answering equally well for both. The speed 
at which the engine is working appears, at first sight, 
to affect the discrepancy of pressure in the opposite di- 
rection from what we should anticipate, as it will be 
seen from the table that, as a rule, the higher the speed 
the greater is the excess of final pressure, while for low 
speeds the excess is quite small. This is, however, un- 
doubtedly due to the fact that the diagrams at slow 
speed were taken while starting from the stations, and 
the less rise of final pressure is, in these instances, ac- 
counted for by the comparative coolness of the cylinder. 
The great amount of re-evaporation taking place with 
high rates of expansion, indicating, as it does, a still 
larger condensation of high-pressure steam during ad- 
mission, shows a source of loss which tends to reduce, 
in a certain measure, the economic gain theoretically 
derivable from large ratios of expansion. It will beev- 
ident, however, from what has been said, that if by any 
means we can prevent the condensation of steam during 
admission, then there will be no water to be re-evapo- 
rated during the last portion of the stroke and during 
the exhaust, and consequently the cylinders will not 
undergo the chilling action which usually results from 
that process, and, as a consequence, the initial loss will 
be avoided. This end may be partially effected by the 
use of a steam jacket, or more neh by the use of 
superheated steam, and where the full economy due to 
high measures of expansion is desired, some such pre- 
vention of condensation should be employed.—ngi- 
neering. 

(To be Continued.) 
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General ‘Railroad ‘Mlews. 


OLD AND NEW ROADS. 


New York & Oswego Midland. 

This company has leased the Midland & Crawford 
Railroad, running north from Middletown, for the term 
of 99 years. The directors are also negotiating for a 
lease of the Middletown, Unionville & Water Gap Rail- 
road, running south from Middletown. 

Pittsburgh & Connellsville. 

This company received recently from Wilming- 
ton, Delaware, several first-class passenger cars, 
with all the modern improvements, and President 
Hughart has contracted for Pullman palace sleeping 
cars, to be delivered in thirty days. 

Washington & Richmond, 

The Governor of Virginia has signed the bill char- 
tering the Washington & Richmond Railroad Company, 
some of the-conditions of which, says the Baltimore 
Sun, are not likely to be very burdensome to the Pennsyl- 
vania Railroad, in whose interest it was passed, to wit : 
the indorsement of the bonds of the Norfolk & Great 
Western road by the Pennsylvania Company is not re- 
quired till $2,000,000 of solvent subscriptions have been 
made to the stock of the road, and no one knows where 
they are to come from; and the guarantee of $15,000 
per mile to the bonds of the Piedmont & Potomac road 
by the Pennsylvania Company, another of the condi- 
tions of Washington & Richmond charter, is only 
for the superstructure and equipment of that road. Of 
course the road-bed must be made from means other- 
wise raised before this guarantee can be demanded. 
This road is to run from the Chain Bridge, or the Aque- 
duct Bridge, on the Potomac, near Georgetown, to 
Aldie, in Loudon, and thence to the Alexandria & 
Manassas road, at or near Rectortown, and thence to 
the Shenandoah Valley road, at or near Luray. 

Flushing & Newtown. 

This branch of the Long Island Railroad to Flushing 
has been incorporated under the General Railroad act, 
and called the Flushing & Newtown Railroad. The 
following are the officers of the company: The Hon. 
E. A. Lawrence, President ; Joseph F. Franklyn, Vice- 
President ; R. Sands Tucker, Secretary. In addition 
to the officers, the Hon. Robert B. Rosevelt, G. R. Garret- 
son, John Henderson, Eugene Lynch, Thomas Gasten 
and B. W. Downing are directors. The capital stock 
of the company is $100,000, and $120,000 worth of 
bonds will be issued, guaranteed by the Long Island 
Railroad. The map of the route has been forwarded 
to Albany. It will leave the Long Island road at Win- 
field, run direct through the center of Newtown village, 
and enter Flushing about one-quarter of a mile south 
of the Flushing & North Side Railroad Bridge. A bill 
granting the road the privilege of crossing Flushing 
Creek with a draw has been forwarded to Albany. The 
trustees have asked the consent of the Flushing trus- 
tees to enter the village. The road will be leased and 
run by the Long Island Railroad. 

Springfield & Illinois Southeastern, 

We mentioned some weeks since the completion of 
this road west from Springfield to Ashland. The track 
is now laid several miles beyond Ashland, and, it is ex- 
pected, will reach the Illinois River at Beardstown 
about the 1st of June. 

St. Louis & Southeastern. 

The Mt. Vernon, IIl., Free Press learns that the road, 
which now terminates at that place, is graded, at the 
other end of the line, from Evansville to the Wabash 
River, via Mt. Vernon, Indiana. 

Quincy, Missouri & Pacific. 

Governor Palmer will veto the bill authorizing the 
city of Quincy to issue $500,000 of bonds in aid of this 
road, which, we may say, ought to be so good a prop- 
erty as to justify its construction without a subsidy. 
Western Maryland. 

A large torce 1s employed on the extension of this 
road between Mechanicsburg, in Frederick County, 
and Smithsburg, in Washington County, and satistac- 
tory progress is made. 








Baltimore & Potomac, 

The Port Tobacco Times says that work upon the 
Baltimore & Potomac Railroad is steadily progressing, 
and at this time one-half the grading within, Charles 
County has been completed. At the Pope’s Creek end 
of the line, Colonel Cox, the contractor, has about two 
hundred hands at work. This is the road by which the 
Pennsylvania Company is to reach Richmond, by con- 
necting at the Potomac with its recently chartered 
Washington & Richmond Railroad, provided that the 
old Acquia Creek line will not come to terms. 

Quincy & Carthage. 

This railroad, which was constructed by the Quincy 

& Warsaw Railroad Company and has been operated 





by the Chicago, Burlington & Quincy Company as an 
extension of its Carthage & Burlington Branch, has, it 
is reported, been personally transferred to the latter 
company, the stock having been delivered to James F. 
Joy on the 6th inst. 

St, Paul & Sioux City. 

Arrangements have been made, it is reported, which 
insure the completion of this road to Sioux City by 
October 1, 1872. 

Richmond, Danville & Piedmont. 

It is said that the Pennsylvania Company has ob- 
tained possession of this road, which extends from 
Richmond, Va., southwestward to Greensboro’, N. C., 
189 miles, and that it will construct a line from 
Greensboro’, due south to Cheraw, 8. C. near 
the State line, to connect there with the Cheraw & 
Darlington Railroad to Florence, 8. C., and there with 
the Northwestern Railroad to Savannah, forming a due 
south line from Greensboro’ to Charleston. The length 
of the road to be built is about 100 miles, and the 
whole distance from Richmond to Charleston by this 
route will be about 430 miles, which is about 25 miles 
shorter than the present route, by way of Weldon and 
Wilmington. 

Rockford Central, 

The Rockford Gazettelearns that this company has 
been reorganized, and that it is intended to complete a 
line from St. Louis to Milwaukee by way of Jackson- 
ville, Lacon, Henry, Peru, Mendota, Rochelle, Rock- 
ford and Beloit. Whether this is to be done by building 
a new line the whole distance, or by one or two short 
sections, is not made known ; or, indeed, whether there 
is any reasonable probability that any part of the road 
will be constructed. R. P. Lane, T. D. Robertson and 
R. Emerson, of Rockford, are members of the direc- 
tory. 

Winona & St. Peter. 

The Railroad Investigating Committee of the Legis- 
lature included in their late report the following facts 
concerning the company. The business for 1870 was : 


Gross earnings 
Expenses (including repairs).......... 
Bes GRisascestetses 12+ 2000 ‘ 

Average freight per ton per mile ° 
Average per mile for passenger...............sseceeseess 


The company has adopted a system of half fare pers 
commutation tickets—selling tickets good for a thou- 
sand miles’ travel over the road for thirty dollars. 

The elevators are mostly owned by the company, and 
the rules are made by the company. The tariff on 
wheat covers all expenses of receiving, weighing, load- 
ing into cars, and forwarding. Wheat is graded by the 
Chicago and Milwaukee standard. 


Number of miles of road constructed.................. 138 
Cost of construction to Jan., 1871..............eeeeeeeee $4,754,836 84 
Interest on same at 7 per Cent.............000 ceeesceeee 332 


Not included in cost of construction : 


IN ic acdsu sens ctsacakenianeeed abbsbasaabbaoaddiadoe $427,10 
is TE GOI 0’ 90:00: 5.00:0000:0 59000 500048009s 20sdenoneerin 29, 897 


This company has acquired from the State 363,335 
80-100 acres of land, estimated at $5 per acre. 

There have been sold 31,131 90-100 acres for $220,- 
695.21, of which there has been received by the com- 
pany $121,578.62. Average price, $7.08 per acre. 
Missouri, Kansas & Texas. 

Track laying from Chetopa, south, 90 miles in the 
Indian Territory, to the Arkansas River was to have 
commenced this week. The road-bed is ready and the 
bridge material is ready for delivery. 

Kentucky Aid to Railroads, 

D. Howard Smith, Auditor of Kentucky, has compiled 
a complete list of the railroads aided by the different 
counties and towns of the State, giving the amount of 
aid pledged by every place. The aid as distributed 
among the railroads was as follows : 


I Te Sinn avons bse ssicscneeses..cgnsses 00% 
i h0 9. 900 45.50 0055000006000058000~n0seece 
Covington & Lexington............secescccceccecececevees 
DRS IID. 0s cencccccnnse c00scsessenenccees 
Evansville, Henderson & Nashville 
Elizabethtown & Paducah 
GRERBOW TORE, cc ccsscccccccsccccss 














Jeffersonville ...........-.ssceceeeeees 
Louisville, Harrodsburg & Virginia b 
EOUIVENS Be TIMI 00.0 20 226s00csccccnccccesccs -.++ 2,115,300 
ce scckccene 600006060 s0RRb0nS tech seed 568,' 00 
Lexington & Big a ipeedbesebonsengsintséenvcnssbesbes 584,000 
EE FD TIN Es 664.040000000) satgasnesperees.c02e00 218,000 
Maysville & Lexington and Lexington & Covington...... 94,000 
Maysville & Lexington...............- s+. ee seeeeceeceeee 387,333 
Maysville & Lexington and Maysville & Sandy eyrereer 240,000 
Madisonville & Shawneetown Straight-Line.............. 105,000 
Nashville & Northwestern 27,000 
New Orleans & Ohio ......... 300,000 
Owensboro & Guthrie......... 400,000 
Owensboro & Russellville.... 947,350 
TT. 5. ct.te'seat tnccsebebsaseepabsebbavtenese 717,000 
iy SPIN 62:5 s004000.0000sbessdansreceseséenneeeis 500,000 
GRATNG VIS. ..00sccccccsccrccsccccccscceccoevesscccccceccoes 540,000 
I iriei.56.c0k snes tends onsnunsesietsbanncresseesete $14,933,983 
Erie Railway. 


The English stockholders have at last been successful 
in one case, and have now got their stock into their 
own hands again. It will be remembered that their 
representative, Mr. Robert A. Heath, sent 60,000 shares 
of stock to the company’s office previous to the last 
election for directors, to be properly entered on the 





company’s book, as was necessary in order to voteupon 
it. While there the company made some charge against 
the holders of this stock and procured an order from 
Judge Barnard placing their stock in the hands of a 
receiver. The case was finally transferred to the 
United States Circuit Court, where, it seems, the Erie 
Company did not feel quite certain of a favorable de- 
cision, for when the case came up its counsel informed 
the defendant that the suit was withdrawn at plaintiff’s 
cost. Judge Blatchford decided, however, that the 
notice was informal and insufficient, and proceeded 
with the case. The Erie Company did not appear in 
court, and a motion for the removal of the receiver 
was granted, and he was directed to turn over the stock 
to the Clerk of the Court in trust for the defendants. So, 
afterall, the case was not decided on its merits, but was 
virtually a non-suit. As the stockholders were effectu- 
ally prevented from voting on their stock at the last 
election, probably their opponents gained their object 
by the suit. 

Northern Pacific. 

A telegram from St. Paul, dated the 18th inst., says 
that the Northern Pacific Railroad Bridge across the 
Mississippi River at Brainerd, Minn., was finished that 
day, and the first passenger train, containing officers of 
the road, passed over the structure. This completes the 
Northern Pacific 113 miles west from Lake Superior. 
The grade is finished nearly to Red River, 150 miles 
further, and at the present rate of progress, trains wil! 
run to Red River before September next. 

St. Louis & Keokuk. 

Mr. Joy, representing the Hannibal & St. Joseph, and 
other railroads, after a full conference with an author - 
ized committee representing the corporation known as 
the St. Louis & Keokuk Railroad Company, has agreed 
to build the road last named on the chartered route 
from St. Charles to Hannibal, via Louisiana; and the 
Hannibal & St. Joseph Railroad is to connect with it at 
or near New London, by a branch from Monroe City, 
the whole track to be finished and in running order . 
within the present year. This would leave a gap from 
St. Charles to this city, which it is proposed to fill up 
by building an independent line, or, in the event of 
that failing, making an arrangement with the North 
Missouri road to use the track of the latter from the 
other side of St. Charles Street Bridge to this city. It 
is understood that the object of this movement is to 
form a continuous line from St. Louis to Omaha, under 
one management. It is reported thatthe North Mis- 
souri Company proposes, by double tracking, to afford 
the new road an opportunity to come into the city over 
that route, on favorable terms; but it seems Mr. Joy 
prefers an independent line into St. Louis from St. 
Charles, and will construct one on a new route, if suffi- 
ciently encouraged by subscriptions along the line to 
insure the right of way. In whatever manner this part 
of the project may be arranged, it isa fixed fact that we 
are to have an all-rail route from St. Louis to Louisi- 
ana, New London, Monroe City, Hannibal, etc., before 
the beginning of the year 1872.—St. Louis Republican. 
Atlantic & Pacific of South America, 

The London Times says that, under ajcommission 
from the Argentine Government, Messrs. Waring 
Brothers are sending out a staff of engineers to survey 
a railroad route of about 1,200 miles from Buenos Ayres 
across the Andes, to join the Chilian system from San- 
tiago to Valparaiso, thus connecting in the southern 
hemisphere the Atlantic and the Pacific. 

United Companies of New Jersey. 

Ashbel Welch, President of the ‘“‘ United Companies ” 
of New Jersey, has issued to the officers and employes 
thereof the following order: 

“ A negotiation is pending for the lease of our works 
to the Pennsylvania Railroad Company. Should suita- 
ble terms be offered by that company our Board of 
Directors will undoubtedly submit them to the stock- 
holders for acceptance or rejection. This is a question 
for the stockholders themselves, and not for their agents. 
No official interference one way or the other can, 
therefore, be allowed.” 

It is said that the Erie Company is working to pre- 
vent this lease, but doubtless the stockholders will be 
more affected by the terms offered than by any outside 
pressure. So far, itis said that the terms offered are 
higher than the Pennsylvania Company can accept. 


Boston & Lowell. 

The Boston Advertiser says: From the city of Low- 
ell—twenty-six miles distant—throughout its entire 
length to the end of the quay in Boston harbor—this 
road crosses only four public streets, or highways, at 
grade. A new passenger station will be built this sea- 
son by this company on Causeway street, two hundred 
feet in width and eight hundred feet in length, and at a 
probable expense of three-quarters of a million of dol- 
lars. Near this station the lighter miscellaneous 
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feel ght business will continue to be accommodated as 
heretofore, while the more bulky freight, such as ice, 
coal, lumber, grain to be stored in elevators for home 
distribution or foreign shipment, will be carried to the 
quays, where the largest sea-going steamships in large 
numbers can have plenty of dock room, and sufficient 
depth of water to lie safely afloat at low water. 
Madisonville & Shawneetown, 

This road is important, as affording a connection be- 
tween existing roads so as to form short routes be- 
tween Nashville and Chicago and Nashville and St. 
Louis. A Madisonville paper says that a small force is 
employed in grading the line, and that it is expected 
that the track will be laid from Madisonville west to 
Providence, Ky., about 20 miles, by the end of this 
year. The distance thence to Shawneetown is about 30 
miles. 

Paris & Decatur, 

Major E. O. Smith, of Decatur, says that he has in- 
formation which leads him to believe that the Indian- 
apolis & St. Louis Company intend to secure the 
construction of this road as a branch of their main 
line. Paris is 66 miles east and 16 miles south of De- 
catur, and the proposed road will be a little more than 
70 miles long. 

Southern Minnesota. 

The gross earnings for 1870 were $126,772.67 ; run- 
ning expenses for the year 1870 were $240,105.48 ; net 
earnings for 1870 were $27,677.16. The cost per mile 
of maintaining way and structure for the year 1870 was 
$423.80. There is no discrimination made for or against 
individuais or localities. There are no elevators on the 
line. Passenger tariff is five cents per mile. The com- 
pany has received deeds for 178,442.28 acres of govern- 
ment lands, and 32,242.44 acres of swamp lands, mak- 
ing a total of 210,784.72 acres. The number of acres 
sold is 23,318.01, for $163,978.47. 

Laclede & Fort Scott, 

Mr. John Runk, Chief Engineer of the company, 
states that there are “ eighty-one miles of the line un- 
der contract and 70 miles located. 

“Work is progressing between Lebanon and Bolivar, 
in Polk County, a distance of 50 miles. 

“From Lebanon to Buffalo, 581g miles of the grading 
is at least one-half completed. 

“From Buffalo to Bolivar, 2014 miles, the work was 
but quite recently commenced. 

“ By authority granted in the charter, the directors 
have declared an extension of the road from Lebanon 
eastward, passing through the counties of Pulaski, 
Phelps, Dent, Iron, St. Francois and Ste. Genevieve, 
striking the Mississippi River at or near the town of 
Ste. Genevieve. 

“ The length of the proposed extension from Lebanon 
to Ste. Genevieve is 152 miles, making the length of the 
road from Fort Scott to Ste. Genevieve 280 miles.” 
Champaign, Monticello & Decatur. 

Frank Tiernan and Jesse Burt have taken a contract 
to complete the grading and to bridge, tie and iron this 
railroad, and have it ready for use between Champaign 
and Monticello by July 4, 1871; between Monticello 
and Decatur, by December 1, 1871; and from Cham- 
paign to a junction with the Chicago, Danville & Vin- 
cennes Railroad, 40 miles northwest of Champaign, by 
December 1, 1872. The grading between Champaign 
and Decatur has been substantially completed for a 
long time. This part of the line is nowhere more than 
eleven miles from the Toledo, Wabash & Western road 
and it, with a section of the Indianapolis, Bloomington 
& Western road, between Champaign and Danville, 
which is still nearer, must greatly limit local traffic 
from the north on the Wabash road between Decatur 
and Danville, 73 miles, while it will cut off business 
from the south to those roads. 

St. Paul & Sioux City. 
The business during 1870, was: 


OOUS CRIS ona nose cnnin tence cesidccceccecesinseteseca $367,842 67 

GTOSB CEXPCNBEB.........ceeeeceeceee — ceceeere cone cence 197,721 33 
WE ai cas chad nda Woes seaawnesnsstacceds $170,221 34 
Cost OF FENRIS. .......ccccccsccccccccccccscccccccscce 805 


The lands deeded to this company for constructed 
road, 697,704 89-100 acres. A large part is remote from 
settlements, and contiguous to United States land. In 
1870 the company offered to sell at $2.75 per acre. 
There have been sold to date 97,494.99 acres, at an ay- 
erage of $5.67 per acre. 


Received for sales 
Pat GOW. ...ccccconcccescccccccccccccccecces secccccccce 
Credit from 1 to 7 em at 7 per cent 
Received on installments since sales 
Expenses of Land Department..........----++--++++++5++ 


All net receipts from lands have been expended in 
construction. 

Mobile & Alabama Grand Trunk. 

The track is now laying on the first 20-mile section 
of this road from Mobile northward, and it is probable 
this section will be finished this month. The Mobile 
Register learns that the 130 miles more, to Marion, is to 








be put under contract at once, to be finished in one 
year. 
Burlington, Cedar Rapids & Minnesota. 

The company has received authority from the Minne- 
sota Legislature to extend its road into that State, with 
the following provisions : 

1st. Compelling the road to cross the State line in 
Faribault County. 

2d. Subjecting the road to a tax of three per cent. on 
the gross earnings of that portion of the line in the 
State. 

3d. Compelling the road to cross the St. Paul & Pa- 
cific road at a point in or west of Meeker County. 

4th. Prohibiting the company from discriminating 
between the prorata business of such roads as it may 
cross. 

The contract for grading, bridging and tieing the 
road has been let to Messrs. Dows & Co., of Cedar 
Rapids. 

Hastings & Dakota. 

The company advertises that proposals will be re- 
ceived at the company’s office in Hastings, Minn., until 
the evening of the 11th of April, for grading, masonry 
and bridging (except the bridge over the Minnesota 
River at Chaskee), of an extension of its railroad from 
its present terminus in Scott County, northwestward 


twenty miles, to a point at or near the village of Car- | 


ver, on the Minnesota River, in Carver County. Pro- 
files and specifications can be seen at the office of the 
Chief Engineer, A. B. Rogers, in Minneapolis. The 
award will be made on the 12th of April. 

The Cincinnati Tunnel, 

It is reported that the Pennsylvania Railroad Com- 
pany is considering the propriety of finishing the tun- 
nel partially made in Cincinnati years ago, in order to 
accommodate itself by the change in the bridge made 
necessary by act of Congress. 


Burlington & Southwestern, 

The Burlington Hawkeye says the contract for con- 
struction of forty miles of the road, from Farmington to 
Bloomfield, ‘‘ has been let to Mr. J. W. Barnes, a well- 
known citizen of this county, one of the directors of 
the Burlington, Cedar Rapids & Minnesota Railroad, 
and a successful contractor on that route. By the 
terms of his present contract the work is to be finished 
inside of six months. Bloomfield is eighty-five miles 
from Burlington. From Bloomfield to Moulton, fifteen 
miles, the Southwestern will occupy the track, already 
constructed, of the North Missouri, jointly with that 
company.” 

Portland & Ogdensburg. 

This line, which was originally intended to connect 
Portland with the great lakes, and obtain ajshare of the 
through traffic between the West and the Atlantic coast, 
is, according to a correspondent of the Boston Adver- 
tiser, likely to be a failure as a through route. It has a 
considerable part of its line in Maine in operation and 
the rest provided for, but scarcely anything more than 
the surveys has been done in New Hampshire, and in 
Vermont, where the road bed has been provided for by 
local subscriptions, it has the strong opposition of the 
powerful Vermont Central Company, while it is likely 
to lose the support of its most powerful friend, Mr. 
Horace Fairbanks, of the scale works at St. Johnsbury, 
who, it is said, will be made President of the Passump- 
sic River Railroad Company, which has intimate and 
harmonious relations with the Vermont Central. More- 
over, the lease of the Ogdensburg & Lake Champlain 
road by the Vermont Central cuts off the Portland road 
from its connection with the’lakes. It is now proposed 
to construct it with a connection to or towards Bur- 
lington, instead of Swanton, as was originally proposed, 
—that is if it is built at all. In Vermont it is known 
as the Lamoille Valley Railroad. 

Maine Central, 

The company are about to put three new iron bridges 
on their line. The Kellogg Bridge Company is build- 
ing them. 

Androscoggin Valley. 

The directors met at Lewistown, Me., last week, and 
accepted the proposed route for this road as surveyed 
by Mr. John Read. It begins in Lewistown, near 
Androscoggin depot, crosses the river near the Conti- 
nental Mills and the Maine Central near Elm street, 
Auburn. It runs through Perryville and East Auburn, 
where it may deflect again to the left and pass through 
North Auburn to a point near Turner Village, direct 
to North Turner and Brittan’s Mills, Livermore. From 
Livermore its course is to Canton Village, Peru, Dix- 
field and Rumford Falls. The last part of the route, 
particularly, will be subject to important modifications 
hereafter. Messrs. A. D. Lockwood, of Lewistown ; 


Isreal Washburn, Jr., of Portland, and John W. Perkins, 
of Auburn were appointed a committee to confer with the 
directors of the}Maine Central, and also the directors of 


the Androscoggin road, with reference to a connection 
with and lease to one or the other of these roads. 
| Minneapolis & St. Louis, 

About two miles of grading remains to be done on 
| the section of this road between Minneapolis and Car- 
| ver, about 25 miles. 

Lake Superior & Mississippi: 
| Mr. Banning, late the President of this company, 
has, it is said, promised the people of Taylor's Falls 
| that a branch shall be constructed to that town if they 
| will pay half the engineering expenses and provide the 
right of way and depot grounds in Taylor’s Falls. The 
place is 25 miles north of Stillwater and fifteen miles 
east of the line of the railroad. 
St. Paul & Sioux City. 
The Mankato, Minn., Union of the 10th says: “That 
| portion of the Sioux City Railroad west of St. James 
is owned and controlled by a separate and distinct or- 
| ganization from that owning the road from St. Paul to 
St. James, and is known as the Sioux City & St. Paul 
Railroad Company. A prominent New York capi- 
| talist, named Mr. Brown, has recently been interested 
; in the road, and has agreed to furnish $3,000,000 to 
be applied to the building of the road. Ties have been 
purchased for about sixty miles of this end, we under- 
stand that a heavy force will be put to work as soon 
as the weather will permit, and that number of 
miles completed this year. In addition, thirty miles on 
the Sioux City end are to be graded this year, and the 
gap remaining will be completed by the 1st of July, 
1872. At Sioux City this road connects with a branch 
of the Union Pacific, giving Minnesota a direct con- 
nection with the Pacific coast.” 
St. Paul, Stillwater & Taylor's Falls, 
Nine hundred shares of stock have been subscribed 
for, and engineers are to locate the line between St. 
Paul & Stillwater immediately. 


MECHANICS AND ENCINEERING. 


The Creamer Brake at New Hamburg. 

At a session of a committee of the New York Legis- 
lature last week to continue the investigation of the 
New Hamburg railroad disaster, a letter was read from 
Mr. Creamer, inventor of the patent brakes which were 
on the express-train, describing the purpose and man- 
ner of using the brakes. He says it is the duty of the 
engineer to pull in the bell cord till taut, and he should 
not, as in this case, according to the testimony, call on 
the fireman to doso. He also says his brakes have 
been in use thirteen years, and never before had it ever 
been said that they failed. Also, if properly used, a 
train can be stopped in 800 or 900 feet. This letter, 
which was written from LaSalle, Ill., by Creamer, 
stating that it was impossible for him to be present, 
was putin as evidence. 





Cleaning Track by Steam, 

A proposal to clean tracks by means of jets of steam 
before or behind the drivers having been advanced 
lately as something new, a correspondent of the Ameri- 
can Artisan says : 

“T would like to say that the expedient is an old one. 
It was in use at least six years ago on the island of 
Cuba, by an American locomotive engineer, Samuel 
Sperry. During the rainy season of that tropical re- 
gion there occurs upon the rails a dense, green, vege- 
table deposit of very rapid growth; this, with the 
heavy dews there prevalent, causes frequent loss of 
time and power, especially on up-grades, from slipping 
wheels and stoppage of trains. To remedy this Mr. 
Sperry ran 8 small pipe, with two branches, to conduct 
the steam upon the track, immediately before both for- 
ward wheels. The device was completely successful, 
and worked well until the “conservative” tendencies 
of the Spanish officials interfered to prevent its con- 
tinued adoption.” 

We believe that a similar plan has been tried in this 
country, gnd that “‘ conservative tendencies ” have not 
altogether approved of it; for, though it cleaned the 
track very handsomely, it cost more steam than “ con- 
servative” engineers were willing to afford. 


ELECTIONS AND APPOINTMENTS. 


—John B. Calhoun, long Land Commissioner of the 
Illinois Central Company, has resigned. The duties of 
the office are performed for the present by Alderman 
Peter Daggy, who has been in the land office for fifteen 
years. 





—Capt. Peter Berkey has been chosen President of 
the St. Paul, Stillwater & Taylor's Falls Railroad, in 
place of R. Blakely, resigned. 

—O. F. Moore, Superintendent of the Indianapolis, 
Cincinnati & Lafayette Railroad, has resigned. 

—General M. Jeff. Thompson, who distinguished him- 
self as a partisan soldier in the late war, has received 
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the appointment of Chief Engineer of the State of 
Lousiana. General Thompson has for a long time held 
the position of Chief Engineer of the District of New 
Orleans. 

—A telegram from St. Louis says that A. A. Tal- 
madge, Superintendent of the Indianapolis & St. Louis 
Railroad, has tendered his resignation, to take effect 
May 1, and that he has accepted an appointment as 
General Superintendent of the Missouri Pacific Rail- 
road. 


—At a meeting of the Central Railroad Company (A. 
T. Stewart’s) of Long Island, held on the 4th inst., 
Conrad Poppenhusen was elected President; Loomis 
White, Vice-President ; John A. Locke, Secretary, and 
Herman Poppenhusen, Treasurer. 


—Marvin Hughitt, late General Superintendent of the 
[illinois Central Railroad Company, has been appointed 
Assistant General Manager of the Milwaukee & St. 
Paul Railway. This is quite a marked transfer of al- 
legiance, as the Illinois Central and the St. Paul have 
not been altogether harmonious. 


—At the annual meeting of the Sabula, Ackley & 
Dakota Railroad Company, the following were chosen 
directors: Alexander Mitchell, Russell Sage, 8. 8S. 
Merrill, P. C. Cottrell, R. D. Stephens, George Wells, 
Hans Crocker, I. M. Preston, John L. Mitchell, M. M. 
Burns, H. P. Elliott, Alexander Runyon, Geo. Saum, 
John Plankinton and John W. Cary. The following 
officers were chosen: President, R. D. Stephens; Vice 
President, Geo. Wells; Treasurer, H. P. Elliott ; Secre- 
tary, W. Rathbun; Assistant Secretary and Transfer 
Agent, Langsdale Boardman; Attorney, I. M. Preston. 

—At the annual meeting of the stockholders of the 
New Orleans, Mobile & Chattanooga Railroad Com- 
pany, held at the office of the company, in New York 
on the 15th instant, the following gentlemen were 
elected to serve as directors for the ensuing year : Jas. 
A. Raynor, Wm. 8. Williams, E. D. Morgan, J. A. Gris- 
wold, Oakes Ames, Thos. W. Pierce, Peter Butler, Geo. 
Inness, Wm. M. Tweed, Jas. H. Barker, Harrison Dur- 
kee, John Stewart, Louis A. Von Hoffmann, Levi H. 
Morton and Joseph Selegman. At a meeting of the 
directors for the election of officers, James A. Raynor 
was elected President; John A. Griswold, Vice-Presi- 
dent; Harrison Durkee, Treasurer, and J. J. Howell, 
Secretary. The Executive Committee elected to serve 
the ensuing year, and to whom is confided the manage- 
ment of the affairs of the company, are: E. D. Morgan, 
James H. Barker, Harrison Durkee, John Stewart, L. 
P. Morton, John A. Griswold and Wm. 8. Williams. 


TRAFFIC AND EARNINGS. 


—The traffic receipts of the Grand Trunk of Canada, 
for the week ending February 18, amounted to £31,500, 
against £25,100 in the corresponding week of last 
year, showing an increase of £6,400, or 25 per cent. 





—The traffic receipts of the Great Western of Can- 
ada, for the week ending February 17, amounted to 
£17,867, against £16,095 in the corresponding week 
of last year, showing an increase of £1,772, or 11 per 
cent. 


PERSONAL. 


—One of the victims of the East St. Louis tornado 
was Mr. John Bodkin O’Neil, Purchasing Agent of the 
St. Louis & Southeastern Railway. Mr. George Schone, 
Master Mechanic of the Chicago & Alton shops at East 
St. Louis was seriously injured. 








—Col. Geo. A. Merrill has resigned his position as 
Superintendent of the Rutland Division of the Vermont 
Central Railroad. 


REGISTER OF EARNINGS. 


FOR THE FIRST WEEK IN MARCH. 





Michigan Central (284 miles), ‘871..... ..--eeeee oe eee $90,866 25 
“6 +S GHREMMORL SDD | cbs sieene nes ine 40x $1,129 77 
Increase (12 per cent.).......... tails * dpereeaoasd £9,735 48 
Earnings from all sources..........0..-ceccercseccccsccces $100,248 16 
Chicago & Alton (431 miles), 1870....-...4 s.sseceeeeeeees $83,223 26 
‘ EERO SY Sa RR 74.319 89 
Decrease (1094 per Cent.).........seccecccecceeceess $8,903 37 








—The St. Louis Republican estimates the los-es by the 
tornado at East St. Louis as follows: East St. Louis 
elevator, $15,000 ; Indianapolis & St. Louis Railroad, 
$8,000; Vandalia Railroad, $75,000; Wiggins Ferry 
Company, $5,000 ; Chicago & Alton Railroad $350,000 ; 
Ohio & Mississippi, $300,000 ; Toledo, Wabash & West- 
ern, $200,000 ; Illinois & St. Louis Bridge, $15,000, or 
$20,000. On the other hand, a telegram dated the 9th 


inst. says that these figures are much exaggerated and 
gives the losses as follows: Elevator, $15,000; Ferry 
Company, $10,000 ; Vandalia road, between $30,000 and 
$40,000 ; St. Louis & Southeastern, $15,000; Chicago 
& Alton, $50,000 ; Ohio & Mississippi, $50,000 ; Toledo, 
Wabash & Western, between $75,000 and $100,000. 


Shicago Railroad WMlews. 


Illinois Central. 

The following description of this company’s new transfer 
boat ‘‘ Illinois,” which is hereafter to make trips between 
Cairo and Columbus, to connect the Illinois Central and the 
Mobile & Ohio, is given in the Cincinnati Commercial of the 
10th instant : 


“Her model is, aft, that of a rounded water-line, while for- 
ward she is somewhat hollowed out, the better to adapt her 
for speedy light work. Yesterday afternoon the trial trip was 
made, and was eminently satisfactory, giving unmistakable 
evidence that the trim-looking boat will be unusually fast. 
The dimensions are: length, 220 feet; beam, 35 feet ; depth 
of hold, 6 feet. The distance from main to boiler deck is 
twelve feet eight inches, and from boiler to hurricane roof 
8 feet. Six large double state-rooms, carpeted with fine 
Brussels, and furnished with homelike cottage furniture, open 
with two doors into the ladies’ cabin. Forward of the saloon 
cabin rre the mail room, post-office, barber shop, and other 
conveniences. The cabin is also elegantly furnished with 
Brussels carpet, center-table, large mirror, sociables, sofas, 
easy chairs, and at night will be illuminated by seven chan- 
deliers. Everything that art can suggest and money procure 
to contribute to the comfort and pleasure of the trip, has 
been lavishly provided. The dining-room equipment is on a 
corresponding style of elegant comfort; all the 
appurtenances for the furnishing of first-class  ta- 
bles having been’ provided under the supervision of 
the company’s steward. Silver plate is the leading 
characteristic of the table ware, the minor articles 
being of white granite. The railroad company have not let 
the contract for the provisioning of their patrons, preferring 
to reserve that duty and perform it well. Ascendirg to the 
texas, it was found to be sixty feet long, and contains twelve 
rooms, afterwards to be increased to eighteen, for the officers 
and crew of the boat. Surmounting the texas is the hand- 
some twelve feet square pilot-house. The two chimneys 
have aa altitude of fifty-two feet -ix inches above the roof. 
The machinery of the boat is all of Cincinnati, manufactured 
by C. T. Dumont, and has been put up under the direct super- 
vision of the company’s engineer, who is to run the boat. 
Five bcilers, (one more than is ordinarily placed in boats of 
this size) thirty-seven inches in diameter, each containing 
two thirteen-inch flues, will generate the propelling power. 
The cylinders of the engines are twenty-two inches in diame- 
ter, and have seven feet stroke. A noticeable specialty is in 
the seven-inch receiving valves and the eight-inch exheust 
valve. The wheeis have a diameter of twenty-five feet, 
thirteen feet length of buckle, has seventeen arms in a flange, 
and is supplied with an extra connection of hose on the 
boiler deck, which will always be attached. 





Wisconsin Central. 

Messrs. Philips & Colby, contractors, whose advertisement 
asking for proposals for building the road was published in 
the RAILROAD GAZETTE several wecks ago, have let the con- 
tract for grading the 64 miles from Menasha, at the north end 
of Lake Winnebago, to Stevens’ Point, to Mr. R. M. Scott, of 
Menasha. The American Bridge Company, of this city, will 
build all the bridges on this portion of the line, including one 
swing-bridge of 240 fect over the Wolf River. The road-bed 
is to be so far completed that track-laying may begin by the 
first of July. 





Personal. 

We regret to announce the death of Edward L. Cleland, 
Ticket Agent of the Indianapolis, Bloomington & Western 
Railway in Peoria, and a son of W. C. Cleland, General 
Western Passenger Agent of the Pittsburgh, Fort Wayne & 
Chicago Railway. Mr. Cleland was w very promising and 
popular young man, and his death will be widely regretted. 





Freight Rates. 

A reduction of one-third in the rates on first-class west- 
ward-bound freight from New York and Philadelphia was 
announced to take effect last Monday. A considerable re- 
duction in the tariff on the other classes of freight was made 
at the same time. The present rates are, from New York to 


class, 55c. ; special, 45c. From Philadelphia to Chicago: Ist 
class, 90c.; 2d class, 82c.; 3d class, 65c.; 4th class, 52c. ; 
special, 42c. 





Chicago & Alton. 
The condition of the country roads, which is fearful, pre- 


Chicago: 1st class, $1.00; 2d class, 90c.; 3d class, 70c. ; 4th | 


G. R. Owen, Great Western Dispatch ; C. H. Fulton, Empire 
Transportion Company ; 8. Athy, Kansas City, St. Joseph & 
Council Bluff; J. Hulaniski, Chicago Burlington & Quincy ; 
J. T. Clark, Chicago, Burlington & Quincy; J. W. Bedford, 
Missouri, Kansas & Texas;*M. L. Fouts, Cleveland, Colum- 
bus, Cincinnati & Indianapolis, and Erie; Avery Moore, Cen- 
tral of Iowa; D. R. Riddell, Lake Shore & Michigan Southern. 

The President of the Association, Mr. A. D. Reid, local 
freight agent of the Chicago & Alton Railroad, occupied the 
chair, and William T. Lindley, cashier of the local freight 
office of the Chicago, Rock Island & Pacific Railroad, acted 
as Secretary. 

By the report of the Secretary it appeared that 917 certifi- 
cates of membership had been issued during the year, that 
one certificate had been canceled, and that one member had 
died, leaving 915 members at the present time. 

The accounts of the association were reported as follows: 


Collected from mortality fumd.............ccescsccceecseees Ss 
Collected from initiation fees. .. ‘ 

Current expenses............... 
From assessments, March 14, 1871. 
Surplus over expenses 


A motion to change the constitution so that one-half of 
the amount of insurance should be paid to a member in case 
of total disability, and the balance at his death, was voted 
down. 

The report of the Executive Committee was accepted and 
adopted. 

A. D. Reid was re-elected President, and R. M. Hill Vice- 
President of the Association. 

The constitution was so amended that the officers should 
be thereafter, a President, Vice-President, Secretary, Treas- 
urer, and Board of Directors of eleven members. 

The following were chosen as members of the Board of Di- 
rectors: W. 8. Powell, Charles W. Maybury, C. C. Rising, D. 
R. Riddell, C. E. Gillett, C. W. Smith, G. L. Bertrand, T. C. 
Hatch, J. W. Jennings, B. F. Whitman, W. 8. Thorn. 

The Association adjourned to meet in Chicago on the second 
Tuesday of March, 1872. 

After the adjournment of the Association, the Board of Di- 
rectors met 2nd chose officers, as follows : 

Chairman—W. 8. Powell. 

Treasurer—A. T. Hall, Treasurer of Chicago, Burlington & 
Quincy Railroad. 

Secretary—W. T. Lindley, Cashier of Chicago, Rock Island 
& Pacific Railroad. 








Spring Meeting of the General 
Association. 

Mr. Samuel Powell, the Secretary of the Association, has 
issued the following circular : 

“The regular annual meeting of the General Ticket Agents’ 
Association will be held in the Masonic Hall, Savannah, Ga. 
on Wednesday, March 29, 1871, at 11 a. m. 

**The Pulaski and Screven are first-class hotels. 

“The following roads have notified the Secretary by letter 
that delegates will be passed free over their roads on the 
proper credentials of their respective companies : 


Orange, Alexandria & Manassas...by J. M. Broadus, G. T. A. 
*Richmond, Fredericksburg & Po- 


Ticket Agents’ 


eos oscencceseseussebeunve by J. B. Gentry; Auditor. 
PS soo0000cnbeenensccoveed by D. R. Dunn, Auditor. 
Charlotte, Columbia & Augusta..... by J. M. Selkirk, Sup’t. 
IR sok tn tk nked onennendane by 8. 8. Solomons, Sup’t. 

| *Savannah & Charleston..by C. 8. Gadsden, Eng. and Sup’t. 

bo eer by 8. B. Pickens, G. T. A. 

} *Macon & Brunswick......... by Wm. MacRae, Gen’). Sup’t. 
Wilmington, Columbia & Au- 

Os ne eeencekséntvesnsss by John L. Pool, Sup’t’s Cl’k. 
New Orleans, Mobile & Chatta- 

I elit CP by G. G. Sanborn, G. T. A. 
South westerm............ by Virgil Powers, Eng. and Sup’t. 
South & North Alabama........... by A. Shaw, Sup’t Trans. 
*Nashville & Chattanooga and 

Nashville & Northwestern..... by W. L. Danley, G. T. A. 

; Selma & Meridian............... by R. 8. Steadman, G. T. A. 
tf fb ere by W. J. Hawkins, Pres’t. 
Richmond, Danville &  Pied- 

WOON .- cvcccccreences ceccees by John MacMurdo, G. T. A. 
SRI OE ee esesscesccces by C. D. Owens, Gen’! Agent. 
*Macon & Weastern........ccseccee0s by F. W. Clark, G. T. A. 
*Western & Atilantic...........s00. by B. W. Wrenn, G. T. A. 


* Wives and ladies included. 





vents any considerable shipments into the city on this as on 


of earnings for the first week of this mouth, which is nearly 
11 per cent, and amounts to $8,900. 

The effect of the East St. Louis tornado on the company’s 
property at that place was described pretty accurately last 
week, but the amount of damage was rediculously exagger- 
ated. The St. Louis report gave it at half a million of dol- 
lars. Reports coming from St. Louis afterwards gradually 
reduced that amount to $250,000; but the Superintendent, 
who was on the ground, at once decided that the loss would 
not be more than $30 000, and now it is finally ascertained 
| that $20,000 will fully cover the loss. 
| We give elsewhere the company’s annual report, whichis of 
unusual interest. 





Railway Employes Mutual Benefit Association of 
the West. 

The first annual meeting of this Association was held in 
this city on the 14th inst. The following delegates were 
present : 

J. W. Bedford, Missouri Pacific; J. A. Spalding, Burlington 





| & Missouri River; B. O. Carr, Central Pacific; O. Kenyon, 
| Buffalo Division Lake Shore & Michigan Southern; G. L. 
Bertrand, North Missouri; A. W. Adains, North Division Chi- 
cago & Alton; N. A. Foss, Chicago, Rock Island & Pacific ; 
| George Hancock, Michigan Central; E. M. Whitlock, Cleve- 
land & Pittsbbrgh; M. M. Towner, Iowa Division Chicago 
& Northwestern; J. C. Hatch, Chicago & Northwestern ; 


other roads. This will account for the considerable decrease | 


The members of the Association, we learn, are expected to 
make an excursion southward from Savannah into Florida, 
| and up the 8t. John River, a most attractive journey. 





—The very valuable and most beautifully situated 
country seat of Wm. George Tiffany, Esq., known as 
“ Montebello,” lying on the west side of the Harford 
road, commencing at the homestead, running along the 
line of the Hillen road for two miles, and containing 
371 acres, with some improvements, has been purchased 
by John W. Garrett, Esq., President of the Baltimore 
& Ohio Railroad Company, for $200,000 in gold coin of 
the United States, $50,000 in cash, the credit payments 
in 12 and 18 months, bearing interest in gold. The 

| property purchased occupies one of the highest points, 
and possesses one of the most beautiful inland and 
water views in Baltimore County. This purchase, ad- 
joining the estate owned by him before, gives Mr. 
Garrett about 500 acres of most valuable property in 
Baltimore County, with a frontage of about three 
miles on the Harford and Hillen roads. The improve- 
ment of the Hillen road, and of the newly laid out Ar- 
lington avenue, on which the estate borders, opposite 
the lands of A. 8. Abell, Enoch Pratt, Wm. T. Walters 
and Wm. P. Preston, Esqs., and the building of the pro- 
posed narrow-gauge railroad from Baltimore to Tow- 
sontown, passing in the rear of these lands, will make 
the property one of the most valuable in the State of 
| Maryland. In beauty and healthfulness of location it 
, is unsurpassed by any other country seat in the country. 
| —Baltimore Sun. 
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Editorial Announcements. 





Correspondence.— We cordially invite the co-operation of the 
Railroad Public in affording us the material for a thorough 
and worthy Railroad paper. Railroad news, annual reports, 
notices of appointments, resignations, etc., and information 
concerning improvements will be gratefully received. We make 
it our business to inform the public concerning the progress of 
new lines, and are always glad t» receive news of them. 

Tnventions.— Those who wish to make their inventions known to 
railroad men can have them fully described in the RAILROAD 
Gazerts, if not previously published, FREE OF CHARGE. 
They are invited to send us drawings or models and specifica- 
tions. When engravings are necessary the inventor is expected 
to furnish his own engravings or to pay for them. 

Engineering and Mechanics.—Mr. M. N. Forney, Mechan- 
ical Engineer, whose office isat Room %, No. 72 Broadway, New 

York, has been ged as Associate Editor of this journal in 
charge of these departments. He is also authorized to act as 
our agent, 

Artictes.— We desire articles relating to railroads, and, if 
acceptable, will pay liberally for them. Articles concerning 
railroad management, engineering, rolling stock and machinery, 
by men practically acquainted with these subjects, are especially 
desired. 

Removal.—The office of the RAILROAD GAZETTE is removed to 
Nos. 110 and 112 Madison Street. 


jay" Our Prospectus and Business Notices will be found 
on the last page. 











THE EDUCATION OF ENGINEERS. 


This subject is now receiving a good deal of consid- 
eration, both in this country and in Europe. En- 
gineering has assumed such an importance as an ele- 
ment of modern progress and civilization that it has 
given birth to a new profession whose scope and func- 
tions, it is true, are not yet very clearly defined. The 
amount of capital invested in engineering works in this 
country, and especially in railroads, can now be 
counted only by hundreds of millions of dollars. That 
the disbursements of such amounts of money and the 
care of property of such value should be intrusted to 
persons who have never been specially educated in 
their profession, or, atleast, only partially trained for it, 
begins to excite surprise, and the evil to assume the 
form of a problem for solution. 

The exact nature, or, as the doctors say, the diagno- 
sis of it, is not the easiest element in determining what 
should be done. That many engineers—we use the 
term very broadly—are ignorant of many things which 
they should know, and lack qualifications they should 
possess, we all know very well; and therefore we pro- 
pose to consider 1st, what should engineers who are 
employed on railroads know, and what qualifications 
ought they to possess? and 2d, how can they acquire 
the knowledge and get the training which they need? 

At the very outset of the consideration of these 
questions, we are met by the old contention of the rela- 
tive merits of theory and practice. The practical men 
who have no theoretical knowledge scoff at the theo- 
rists, and the latter sneer at the attainments of those 
who bear the burden and heat of the day. It requires 
very little experience on the one hand, and not much 
study on the other, to learn that each are equal- 








ly important, but in different ways. 
common error prevails with reference 
value of education, as the term is popularly 
used. It is not so much the acquisition of 
any positive kind or quantity of knowledge, as it is the 
development of the faculties which enable us to learn. 
It is, to a great extent, like the exercise of the gym- 
nast, the value of which is not in any useful purpose 
directly accomplished, but in the strength and flexibility 
which the practice gives to the muscles. This is the 
case when a child begins to learn its letters. Its atten- 
tion is fixed upon their mere form, which gradually be- 
comes associated with theirnames. The impression, 
however, is received through a series of voluntary ef- 
forts to acquire the knowledge. The combination of 
letters into words requires a still further effort of this 
kind, and gradually the faculties are strengthened and 
accustom themselves to receive knowledge in this way. 
Education implies a constant subordination, or submis- 
sion, of the faculties to the reception of knowledge, 
and the practice of receiving new ideas from books 
gives a sort of mental dexterity and facility of compre- 
hension which the people who do not read or study sel- 
dom learn. Persons who learn only by experience and 
observation must have new ideas presented in some 
material form before they thoroughly understand them. 
Words seem to carry no very distinct or clear image to 
their minds. The tendeacy of this, especially on those 
who are naturally intelligent and observant, but whose 
range of thought is limited by their own experience, is 
to make them, to a certain extent, oblivious of the ex- 
istence of any other knowledge excepting that which 
has revealed itself to them; andif such people occupy 
positions in which they are in the constant habit of ex- 
ercising authority, their minds are very apt to become 
narrowed down into the limits of their own range of 
thought, to become intolerant of other people’s opin- 
ions, and to assume that all knowledge and knowing 
begins and ends with what they havelearned. A person 
who is in the habit of having his word regarded as law, 
and whose opinions and wishes are seldom questioned, 
is very prone to over-estimate his own capacity, unless 
he is in the habit of often measuring and comparing his 
ideas, by study or reading, with those of others. It will 
therefore often be found that the most intelligent, 
uneducated people—those who don’t believe’ in 
“theory ’—are the most intolerant of others’ opinions, 
the most arrogant in asserting their own, and the slow- 
est to learn what others could teach them. This type 
of man, we regret to say, can be found among the mas- 
ter mechanics, car builders, etc., on our railroads. 
There is not much danger of our hurting their feelings, 
because such as we refer to will not read this or any- 
thingelse. The assertion will often be heard from them 
that “‘ they do not like” this or that, as though their likes 
and dislikes were the standard of all truth. Argument 
with them has no influence, and a demonstration as 
clear as mathematics is like water on a duck’s back. 

One of the most marked effects of education is the 
fact that it extends the intellectual vision, liberalizes 
the mind, and gives a wider range and greater compre- 
hension to our thoughts. Study gives a quickness of 
apprehension which enables a person to profit by all 
the experience of others which is recorded in books. 
It developes a power of appreciation and concentra- 
tion, enforces exactness and accuracy, and, if properly 
directed, teaches how to classify facts, make deductions 
and reason logically, and, ‘‘when carried far enough, 
“gives that luminous power of invention without 
“which it is impossible to penetrate into the secrets of 
“nature.” 


A very 
to the 


We do not intend to say that the kind of training 
which we have tried to describe can only be received 
in schools and colleges. Many self-educated men have 
acquired it through their own exertions, and the aspir- 
ing young engineer who is debarred from the advan- 
tages of a thorough scholastic education need have no 
cause for despondency. If we were to say that a per- 
son dependent upon his own exertions, and with little 
time for study, had as easy a road to travel as he who 
has all the advantages which experience teaches and 
ample time can give, we should be saying what is not 
true. But because we have a rough journey is no 
reason for sitting down in despondency by the road- 
side. The extra exertion and effort required will 
give an advantage of their own, which the easier work 
of a school will not develop. 

We have no intention of undervaluing the impor- 
tance of practical experience. Upon the contrary, of 
the two, the knowledge gained in the actual practice of 
his profession is to the engineer and those who em- 
ploy him of very much the more value; but what we 


ing which a man gets from the study of books is of in- 
estimable advantage to an engineer, and that without 








|20 year 8 per cent. 
desire to impress is the fact that the intellectual train- | its completion. 





it he never can be thoroughly qualified for his pro- 
fession. Our reason for thinking so is not only or 
chiefly because without this kind of education he will 
be lacking in certain definite information which could 
be acquired from books, but because of the want of that 
intellectual training without which he is almost sure to 
be not only narrow-minded, but also very slow in re- 
ceiving new ideas or estimating the value of old ones. 
Therefore, in the education of engineers in schools, it is 
not of the most smportance that they should learn such 
things as they can turn to practical account in their 
profession, as it is that their minds should be disci- 
plined, and that they may learn how to learn. Sweden- 
borg we believe it is who teaches the doctrine that the 
spiritual vision in the natural state is, as it were, veiled 
or clouded, and unable to distinguish, excepting vague- 
ly, between good and evil, but that by the constant 
effort to do good this veil or clovd is removed. Weare 
not discussing theology, therefore have nothing to say 
with reference to this doctrine, but it represents very 
well the condition of the mind and the effect of intellec- 
tual training. The mind, in its natural state, is also 
veiled, so that things are not seen distinctly; but the 
voluntary effort to see through this cloud, like the rays 
of the rising sun, will pierce through the mist that 
gathers in the darkness, and soon dissipate the veil 
and reveal objects distinctly. 

It is difficult for any one accustomed to the com- 
panionship of books all his life to realize the exceeding 
slowness with which ideas embodied in print reveal 
themselves to persons who are not in the habit of read- 
ing. The commonest paragraphs in a newspaper will 
be read over and over again before their meaning is 
understood. The comprehension of any involved idea 
will be very slow, and it must be presented in a variety 
of ways before it impresses itself on such minds. 

It may seem strange that it should be at all necessary 
to say anything about the importance of education as 
one of the qualifications of an engineer or master me- 
chanic, but there is a sort of dormant idea prevailing 
which, it is true, is seldom distinctly expressed, to the 
effect that education is not at all a requisite or useful 
qualification for persons filling responsible positions in 
the mechanical and engineering departments of our 
railroads. The impression seems to prevail that no one 
can be thoroughly educated without becoming in some 
sense an unpractical theorist. That well educated 
men are sometimes visionary, we do not deny, and that 
practical experience is as necessary to qualify them for 
the duties of such positions as it is for less cultivated 
people, is also true ; but education combined with the 
practical knowledge will always make a man a better 
engineer, master mechanic, or superintendent of cars. 

Ina future article we will have something to say 
about the kind of education engineers need and the 
best way of getting it. 








THE UNION PACIFIC. 


Mr. Ames, the retiring President of the Union Pacific 
Company, did not deal much in figures in his report 
read at the meeting of stockholders last week. He 
said, however, that the earnings were less than had 
been anticipated, and attributed this to the great depres- 
sion of business in California ; but for the current year 
he believes that the net earnings will be sufficient to 
pay the interest on all the bonds. He says that the 
road was very much improved during the year by per- 
fecting the road-bed, strengthening snow sheds and in- 
creasing snow fences. The latter have been so efficient 
that during the past winter the trains of the road have 
never failed to make connections at either end, though 
the Iowa roads and most Northern roads have been more 
or less obstructed and their trains delayed. The snow 
question, we should say, has been pretty effectually 
settled. The Union Pacific is no more liable to ob- 
struction than most lines in this latitude ; though ob- 
struction on that line, doubtless, is not so easily re- 
moved as on a busier line and may be more serious 
than in a well settled country. 

The intended abandonment of the company’s shops 
at Wahsatch and Bryan and the erection of substitutes 
at Evanston is said to be on account of the danger of 
the old shops from fire and the excellent and plentiful 
coal near the new ones, which are to be completed in 
May. 

The bridge at Omaha is spoken of as an important 
addition to the convenience of travel, and it is an- 
nounced that the company will try to have it completed 
the coming summer. At the recent session of Con- 
gress authority was obtained to mortgage this bridge, 
and the company now proposes to issue $2,500,000 of 
bonds to provide means for 
This is a pretty large sum to 
complete a bridge, and the interest, $20,000, will be a 
very fair sum for the bridge to earn. It is possible that 
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the figures which we have copied are a misprint, how. 
ever. The bridge is needed now, and Nebraska is 
growing, and a very large portion of the traffic of this 
State, besides that of the Union Pacific, is likely to 
cross this bridge for a long time to come. 


A great deal of business is anticipated from the open- 
ing of new mines in Colorado and Utah, and 10,000 or 
15,000 is given as the number of miners likely to go 
to the new mines near Salt Lake. A mining excitement 
anywhere on the line is sure to add greatly to the busi- 
ness of the road, for miners are always ready to rush 
to some new field. If the mines are really valuable, 
a of course a permanent business will be developed ; but 
a temporary excitement will give the road a good busi- 
i nes for a time, first, in conveying adventurers to the 

new El Dorado, and second, in conveying them away 

again. It is fortunate for the road that the new mines 
3 are near Salt Lake, as thus it will have whatever traffic 
. they may make over the whole length of the line. 


If there is any increase in mines permanently worked 
within reach of the road, it will give a business in both 
directions, as the ores are largely shipped for reduction 
to the East—often to Wales—and machinery and sup- 
plies must go in the other direction. The good and 
cheap coal at Evanston will doubtless do much for the 

§ line in future years, but we cannot very soon expect 
& the manufacture of cheap iron, of which Mr. Ames 
4 speaks ; something more than good ore and good coal 
is needed to make cheap iron, even when these minerals 
are found in juxtaposition, as they are in some parts of 
the Southern States. Cheap labor, cheap supplies and 
a steady and large market will not be found very soon 
at Evanston, though likely enough we may see another 
Pittsburgh there, if we only wait long enough. 

Mr. Ames calls attention to the advantages of the 
great plains for grazing, furnishing as they do an un- 
limited range which is not likely for many years to be 
interrupted by settlements. Still the land sales have 
been quite as large as could have been expected, 292,- 
900 acres having been sold at an average price of 
$4.46 per acre. The sale is reasonably expected to 
continue this year, and is of the utmost importance to 
the company, not only because of the income obtained, 
but also by the local business secured by the settling 
and cultivation of the country on its line. 

An increase in the transportation of freights from 
China and Japan is expected. This seems to be se- 
cured by the arrangement with the Pacific Mail Steam- 
ship Company, which will, we understand, hereafter 
give part of its freight to the railroad at San Francisco, 
instead of carrying it via Panama in its steamers. The 
Montana business which until last year was carried en- 
tirely on the Missouri River, is likely to go almost en- 
tirely, hereafter, by the Pacific road to Evanston, Og- 
den or Corinne, and thence by wagons. 

Mr. Ames charges the Treasury Department with 
hostility on account of its decisions with reference to 
the payment of interest on its second mortgage bonds, 
‘after we had saved the government millions upon 
“millions onthe cost of its transportation over the 
“plains and to the Pacific; after we had done away 
““ with the necessity of keeping a cordon of soldiers 
“ for 1,800 miles to secure the safety of emigration of 
“ trans-continental trade; after we had opened the vast 
“interior to settlement seven years earlier than re- 
“quired of us by our charter.” 

Now this little gush of sentiment is hardly becoming 
in the president of a railroad company. The question 
of the payment of interest was one of law and not of 
sentiment or good will, and it makes absolutely no dif- 
ference whether the road has been a benefit or an injury 
to the nation, so far as this question is concerned, which 
was, Is or is not the Union Pacific Railroad Company 
fulfilling its contract? If it was not, it was Secretary 
Boutwell’s bounden duty to makeit even if the incident- 
al advantages of the road to the government had saved 
the whole amount of the subsidy yearly. He thought 
the company was delinquent, and tried to do his duty. 
It seems that he was mistaken in his interpretation of 
the law, but if he is to be blamed it should be for blun- 
dering, and not for a lack of appreciation of the mani- 
fold blessings of the railroad to the Pacific. 

The inaugural address of the new President, Thomas 
A. Scott, affords some insight into the business and 
condition of the company. We publish it elsewhere. 

This shows that the net earnings of the year were 
$2,947,862, while the interest on the bonded debt to 
be paid from this amount was $2,831,123. But Mr. 
Scott estimates that the earnings next year will be 
$9,000,000, and the operating expenses $4,500,000, leav- 
ing an equal amount as net earnings, which is 50 per 
cent. greater than the net earnings of 1871. For this, 
it will be necessary for the receipts to increase about 
20 per cent., and that the proportion of operating ex- 
penses be kept down to that of the latter half of 1870, 


when it was 52 per cent., while it was 72 per cent. dur- 
ing the first half of the year. It will be a very credit- 
able thing to keep the expenses of the road down to 
52 per cent. this year ; for, it must be remembered, the 
road is growing older, and we may naturally expect in- 
creased expenditures for renewals of rails and rolling 
stock ; and, moreover, it is easier to make the propor- 
tion of expenses low just after it has been high, than 
after it has been low for six months. 

Mr. Scott thinks that the road has done well, thus 
early in its existence, to earn the interest on its bonds, 
and we believe he is right. The Union Pacific was 
built through the wilderness, and it has had to develop 
a traffic on its line, and divert its through business from 
long established routes. It has done well to make a 
beginning, and to become recognized as a trustworthy 
trans-continental route. Its business must grow con- 
tinually, not necessarily with great rapidity, but con- 
tinually and for a long series of years. 








THE CHICAGO & ALTON REPORT. 





The report of the Chicago & Alton Railroad Com- 
pany, which we give elsewhere in this number of the 
GAZETTE, is a document that ought to be altogether 
satisfactory to the stockholders of this company and 
put them in excellent humor with the officers who have 
handled their property so handsomely. 

The increase in earnings has not been very large— 
316 per cent.—but the earnings were quite satisfactory 
the previous year. There was an increase of mileage, it 
is true, but, on the 35 miles purchased in March, traffic 
has only fairly been developed, and the 45 miles con- 
structed by the company were only opened a few days 
before the close of the year. 

The operating expenses are almost exactly in the 
same proportion to the earnings as in 1869, the differ- 
ence being only .51 of one per cent. in favor of 1870. 
The increase is about $56,000 in conducting transporta- 
tion, $46,000 in maintenance of way, $12,000 in “gen- 
eral expenses,” and no less than $42,000 in taxes; but 
on the other hand there is a decrease of $4,000 in mo- 
tive power and $44,000 in maintenance of cars. 

There is a decrease of nearly $100,000 in passenger 
receipts though there was a trifling increase in the pas- 
senger business. The increase in freight earnings is 
about $250,000. This is an increase of about 24g per 
cent. in receipts, while the increase in business was 
1246 per cent. 

The new lines of the company are shown to have 
been acquired at a very low rate, not quite $14,000 at 
present and not to exceed $15,000 per mile when quite 
completed. So these branches may be quite profitable 
to the company even if the traffic is quite light, and 
receipts of $4,000 or $5,000 per mile would doubtless 
be very remunerative, the more so as no considerable 
addition to rolling stock will be required to work them. 

Perhaps the most interesting and important part of 
the report is that which refers to the lease of the Louisi- 
ana & Missouri River Railroad and the company’s 
plans for Kansas and southwestern business. The fact 
of the lease was long ago made public, but it will sur- 
prise most men to know that arrangements have been 
made to secure a through line to Kansas City long be- 
fore the completion of the road to that place, and even 
early in the present season. This is done by a combi- 
nation with the North Missouri Railroad Company, 
which might naturally be supposed to be hostile to the 
new line as a parallel route competing for its business. 
But the North Missouri managers have been wise 
enough to recognize the inevitable; and instead of 
fighting against a line whose construction they could 
not prevent, they have made such a combination with 
it that the traffic of both lines is likely to be greatly in- 
creased for some time to come, at least, if not perma- 
nently. 

By this contract, as soon as the Louisiana & Missouri 
River Railroad is completed to Mexico, 51 miles west 
of Louisiana, where it will cross the North Missouri 
Railroad, trains are to be run through between Louisi- 
ana and Kansas City, using the track of the North Mis- 
souri road westof Mexico. The road-bed is entirely 
completed between Louisiana and Mexico, and by con- 
tract the track is to be laid by the 19th of May next. 

The Chicago & Alton’s connection with Louisiana is 
to be completed by July next, and then we may expect 
the new through line between Chicago and Kansas City 


to be open. The distance by this route will be 48714 
miles, as follows : 

Chicago to Roodhouse...............2sseeeeeceeeeeeeeees 236 ©=6miles. 
Roodhouse to Louisiana. -. BT se 


Louisiana to Mexico..... ie 
Mexico to Kansas City......ccccccrcccccccccccscescbmocss os 





487% miles. 
The route by way of Quincy, now the shortest, is 489 





miles long; so that the two routes will be almost absolute- 























































































ly equal in length, and the saving over the Chicago & 
Alton’s old rqute by way of St. Louis will be 65 miles. 

There can be no doubt, we should say, that this line 
will obtain a large share of the great and growing busi- 
ness between Chicago and Kansas. The Texas. cattle 
traffic and the great immigration to Kansas have made 
this business very large, and to this line it will be a 
through traffic. So the lease made last year is likely to 
have immediate returns. 

Moreover, a branch of this Louisiana & Missouri 
River Railroad is to be completed by the 19th of May 
from Mexico southward 50 miles, to the Missouri 
River opposite Jefferson City. This branch will have 
the traffic of a territory ten to fifteen miles wide on 
each side of it pretty much to itself, and ought to be 
profitable by itself; but it will be admirably placed to 
receive connections from the south side of the Missouri 
River, which are pretty sure to be constructed in course 
of time, there being plenty of room in South Missouri 
for new railroads. 

Thus, by the ist of July next, the company is likely 
to have 138 miles of new road, all with an ample local 
traffic, and a new and short connection with Kansas 
City, which is sure to increase very largely by its : 
through business. ai 

The Louisiana & Missouri River Railroad is to be 
completed to Glasgow, where it will cross the Missouri, 
by the 19th of May, 1872, and to Kansas City a year 
later. The rental is to be 35 per cent. of the gross 
earnings unless the gross earnings should fall below 
$4,000 per mile—an improbable contingency. Of this 
rental $1,120 will be paid directly for coupons of the 
first mortgage bonds, which, we believe, are held chiefly 
by the Chicago & Alton stockholders. There will be 
an issue of $10,000 of preferred and $5,000 of common 
stock, as well as $16,000 of bonds, per mile of road. a 
Local subscriptions of about $11,000 per mile have 
been made to the common stock, and all these together 
should be sufficient to put the road into excellent con- 
dition and stock it heavily. 

Accompanying the report isa large map showing 
the company’s road, the proposed extensions, and the 
connections. This map shows the country from Chicago 
to the Gulf and west as far as Denver. This map gives 
the lines correctly and shows at a glance with the 
greatest clearness the admirable location of the Chicago 
& Alton road for southern and southwestern business. 
The connections at the St. Louis terminus are con- 
tinually increasing in number, extent and importance, 
and will soon give the shortest line to Arkansas, as it 
now has to the Indian Territory. The Missouri, 
Kansas & Texas Railway, with 350 miles of line in 
Missouri and Kansas and a line soon to be completed 
across the Indian Territory, will find its best Chicago 
connection through this road by a short extension 
from Sedalia to Glasgow or a point near by. Indeed, it 
will form the most direct outlet to Chicago, for nearly 
all of Southwest Missouri and a large part of Kansas 
and Arkansas, and be a section in ashort line to Texas 
and the Gulf. 


x 2. & 





Railroad Gauges and War. 


M. Gambetta, who was the active minister of the 
French Provisional Government during the late war, 
proposed, in a flaming speech, lately, that the gauge of 
the French railroads should be changed in order that 
they might not be available for German rolling stock in 
case of another invasion. It seems that it did not oc- 
cur to M. Gambetta that in that case German railroads 
would not be available for French rolling stock—else 
he must have taken it for granted that France will 
never attempt to make a campaign east of the Vosges. 
“Tt’s a poor rule that won’t work both ways.” But 
then, perhaps, M. Gambetta has joined the Peace So- 
ciety. 
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American Locomotives. 


Mr. A. Brunner, who wrote the letter to Hngineering 
on American Locomotives, published in the Rat roap 
GAZETTE a few weeks ago, is the engineer of the “ So- 
ciete Cockerell,” of Seraing, Belgium, one of the 
largest engineering establishments in the world, em- 
ploying about 10,000 men. As Mr. Brunner is the de- 
signer of and builder of many locomotives used in 
Europe, his opinion of American locomotives is espe- 
cially valuable. 








—A fifty thousand pound hammer is being placed in 
position at the New Albany Steam Forge Works. Un- 
der this monster hammer is imbedded eleven thousand 
feet of timber, and upon the sides is nine thousand feet, 
making in all twenty thousand feet of heavy oak timber 
for a foundation. 


—It is reported that Mr. Thomas L. Kimball has been 
appointed General Passenger Agent of-the Union Pa- 
cific Railroad. 
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NEW PUBLICATIONS. 


The Profession of the Mechanical or Dynamical Hngineer.— 
This is the title of the inaugural address delivered before the 
Sheffield Scientific School of Yale College, by Prof. Wm. P. 
Trowbridge, on the occasion of his assuming the chair of Pro- 
fessor of Dynamical Engineering. This address was pretty 
widely circulated near the time of its delivery last fall, 
through the press, and we are glad to see it put into a more 
permanent form. Mr. Henry Carey Baird, the Philadelphia 
_ablisher of technical books, has printed it in pamphlet form 
for gratuitous circulation. Professor Trowbridge is unusually 
well qualified, both by education and experience, in practice 
and teaching, to understand this subject. He was educated 
at West Point, was an officer of the Engineer Corps of our 
army, distinguished himself on the coast survey, was for a 
short time a professor in the University of Michigan, was 
afterwards conneeted with some scientific bureau in the gov- 
ernment service, and for some years was in the service of the 
Novelty Iron Works, of New York, one of the most extensive 
rmmanufactories of machinery in the country. The address sets 
forth so clearly the importance of scientific training to 
mechanical engineers that it can hardly fail to impress any 
young man who designs to qualify himself for that profession. 

A few Hints on Landscape Gardening.—This little pam- 
phiet of twenty pages, the authors distinctly inform us, is ‘‘an 
advertisement for gratuitous distribution,’’ but we find it an 
advertisement of quite as much value to the community as it 
well can be to the writers. It contains, first, an essay by H. 
W. 8. Cleveland, with the title given above, which ought to 
be read—and heeded—by every man who owns half an acre 
of ground. It might, and we believe it would, make all the 
difference between beauty and hideousness in scores of West- 
ern towns, were it read by those who have charge of plan- 
ning them. The second part isan essay on ‘“‘ Tne Relation of 
Engineering to Landscape Gardening,’”’ by W. M. R. French, 
Mr. Cleveland is a landscape architect of this city, of rare 
taste and ability, and Mr. French, an engineer, is his partner. 
Their pamphlet is illustrated by two colored lithographic 
plans, one of private grounds and one of a suburban village, 
and we can assure all who receive it that it is well worth 
reading. ° 


OLD AND NEW ROADS. 


[Continued from Page 584. ] 
Portiand & Ogdensburg, 

A correspondent writing from St. Johnsbury, Vt., 
says: “The Portland & Ogdensburg Railroad Trunk 
Line, Western Division, which comprises the Essex 
County, Montpelier & St. Johnsbury and Lamoille 
Valley railroads, is being pushed as fast as weather 
and means will admit. Mr. A. C. Mitchell, Chief En- 
gineer, with several resident engineers, including Mr. 
Early, who has charge of the Montpelier & St. Johns- 
bury Railroad, are live men, and are introducing some 
improvements not found in this section. 

“King, Fuller & Co. have the contract for grading 90 
miles and Henry Danforth the contract for culverts, 
ete. The railroad company builds its own bridges and 
trestles. W.H. Clough has charge. 

“This line runs 110 miles through the roughest por- 
tion of Vermont and also New Hampshire, running 
through the White Mountains. Towns through which 
the road runs have raised money by bonds, the popular 
method in New England. Cars are running from the 
Passumpsic River Railroad to Fairbank’s Scale Works. 
The Passumpsic River Railroad is running the trains 
for the present. The Offices of the company are at St. 
Johnsbury.” 








Delaware Railroads. 

Bills have been introduced into the Delaware Legis- 
lature to charter the following railroads: The Middle- 
town & Elkton Railroad Company to construct a road 
from Middletown on the Delaware Railroad to Elkton 
on the Philadelphia, Wilmington & Baltimore. Also, 
to construct a road from the town of Milford along the 
bay shore to the city of Wilmington, to be called the 
Milford & Bay Shore Railroad. The former road is to 
open a short route from the peninsula to Baltimore. 
lowa Midiand. 

It is reported that the Chicago & Northwestern Com- 
pany has offered to furnish the iron and rolling stock 
for a branch of this road from Maquoketa northwest 
to Cascade, about 25 miles, if the right of way, grading, 
bridging and ties are supplied by the local company. 
If this proposition is accepted, it is thought that the 
construction of the Iowa & Chicago Railroad, from 
Bellevue westward to Cascade, will be prevented. 

The New Erie Bonds. 

Judge Rosekrans, of the New York Supreme Court, 
has issued a temporary injunction prohibiting the ne- 
gotiation of the new $30,000,000 consolidated mortgage 
bonds of the Erie Railway Company, and ordered the 
company to show cause why the injunction should not 
be made perpetual on the 22d inst., at Glen Falls. 


—The New York Central & Hudson River Railroad 
Company has declared a semi-annual dividend on stock 
and scrip of 4 per cent., ey April 15. This is 
equivalent to a dividend of 7 2 per cent. on the stock 
before the last watering. 











CHICAGO & ALTON RAILROAD. 


Report of Operations for or Year 
31, 1870. 


Ending Decem- 
ber 





Below we give the eighth annual report of the Directors of 
the Chieago & Alton Railroad Company, for the year 1870. It 
is dated February 10, 1871, and signed by the President, Mr. 
T. B. Blackstone : 

The Board of Directors submit the following report of the 
company’s affairs and its operations during the year ending 
December 31, 1870: 

CAPITAL STOCK, 


nd Se SRK CoE $8,925,500 
2,426,400 
— $11,350,900 


SRREOOUE, caccccnsee 
Preferred 





FUNDED DEBT. 








Preferred sinkiny fand bonds................... $30°,000 
Firat mortgage bonds................. aul 2,383,000 
Ro. doicsctpuactiasescvend had evbsiecn 1,087,000 
a $3,778,000 
$15,128,900 


The following statement will exhibit the gross receipts and 
expenditures during the year : 
EAT.NINGS. 
jonunay =. +++ + $1,292,184 93 
3,312,067 73 
92,827 18 
55,529 63 
96,795 42 
—$4,849,404 89 


From passenger traffic 
From freight 
From express companies 
From transportation of | inited States mail. 
From miscellaneous sources.......... ae 














EXPENSES. 
For conducting transportation........... . $630,977 08 
BOP MOUVE DOWEL... ccccccccccece 5 763,156 04 
For maintenance of way én 862,539 70 
For maintenance of cars................6++ 258,°08 89 
For general expenses.......... ..eceeseeess 168,926 68 
EE onde eaceesccavecsencetenevasaciage + 161,697 46 
-———— $2,787,10 1105 85 
Re ee eT ee $2.063,292 04 
The financial statement for the year is as follows: 
INCOME. 
Balance at credit of this account, January 
ROMMEL A Sucka rcca ten ti cetareatexsaareess $5',420 7% 


Net receipts as above stated 2,063,299 04 








$2,114,719 79 
DISBURSEMENTS. 
Interest on bonds of all classes $246,980 00 


DO I GON, bad 5 iccacccccetccnassnr’d 69,000 00 
Rent of Joliet & Chicago Railroad, exclusive 
CR reer eee 138,049 89 
kent of St. Louis, Jacksonville & Chicago 
SE waics aes be sebechcsendchssvaveatene 240.000 00 
Dividends paid, Nos. 14 and 15.............. 851,645 00 
Government tax on dividend and sinking 
a ea a ere 21,110 26 


Loss by fire in :865, insurance uncollectable. 
Cost of improvements charged this account, 


16,554 43 
226.141 73 
$1, 1829, 481 31 





Balance December 81, 1870..........cscccccscsccses “$285,2 238 48 


At the commencement of the year 1870 your company was 
operating four hundred and thirty-one miles of railway, as 
follows: 


Chicago to Joliet, under perpetual lease, executed January 
Diisné<cccoebiaeead op cnkepeeheus <add caemasepountaeen . 88 miles. 

Joliet to East St. Louis, ow — by your company % = 

Bloomingion to Godfrey Louis, Jacksonville & Chi- 
cago Railway, under maaan lease, dated April 30, 
1868 151 


“ 


MNEs ide nase se Sanceceeteneeneasenwasers®. ageensanaed 431 miles. 
During the year your company has acquired, by purchase 
and construction, eighty miles of railway, as follows : 


Dwight to Wenona, by purchase at actual cost, March 15, 


IN Gd acai 0.6 ak A adie Gmetad S We anes hekek oullinan is eae eee ee miles. 
Wenonato Washington, by construction under the direc- 

—- “A the officers of your company, opened December 

MEME task. (cake sho ged enntneeteanka ease whaseanaseres 35 miles. 
Anda branich line from Varna to Lacon, opened December 

of SRE me Re eae ee ae eee 0 miles. 





™, 


MOGI son 500:n.0:0'0.0:0:0 5 0.5:010'0:0:05 00 sone hos obneessndcancios 80 | miles, 
Making yotal number of miles in operation January 1, 1871..511 miles. 


The cost to your company of the eighty miles of railway 
acquired, as above stated, will not exceed the estimate of fif- 
teen thousand dollars per mile made at the time the question 
of its acquisition was submitted to the stockholders for their 
approval. The present state ofthat account with the road in 
operation, but not in all respects fully completed, shows the 
cost to be $1,108,747.26, or $13,859.34 per mile. 

It wili be seen from what has been stated, that only thirty- 
five miles were acquired in time to affect the receipts of your 
company for the year to any considerable degree, and by rea- 
son of the almost total failure of the crops in that section of 
the State in 1869, the traffic was very light 

The country traverse d by the lines recently acquired is un- 
surpassed for fertility. It is all under cultivation, and a large 
traffic may be expected from the products of the soil. One 
of the best, most extensive and cheaply mined deposits of 
coal in the State is located upon this line, from which a traf- 
fic has already sprung up, amounting to an average—dur- 
ing the past nine months—of four thousand tons per month. 

Your directors are confident that the traffic will pay a lib- 
eral return upon the cost of the line. 

The operation of the Jacksonville Division during the past 
year shows in direct returns from traffic, as well as in many 
other ways, the great advantage of controlling that line un- 
der the existing lease. 

The operating expenses upon your lines for the year (ex- 
clusive of taxes) amount to 54.11 per cent. of gross receipts ; 
including taxes, 57.4 per cent. In 1869 the operating ex- 
penses were 54.62 and 57.17 per cent. respectively. 

The number of passengers carried during the year was 
732,531, being an increase of only 978 over the preceding 
year ; O43 3 per cent. of the number of passengers were local, 
only 5.7 passing the entire distance between Chicago and St. 
Louis. The average amount of fare paid by passengers (in- 
cluding through and local) was one dollar and sixty-two 
cents. 

By reason of the general failure of crops, a decrease in the 
amount of freight traffic forthe year was feared, but we are 
happy to report that the general increase in industrial pur- 
suits and an increased amount of through traffic with peints 
west of the Mississippi River, have enabled as to show an in- 
crease over that of the preceding year. 

The aggregate tonnage of fre ight for the year is 2,522,064,- 
297 tbs., an increase of 12 4¢ per cent. over that of 1869. 

The coal traffic of your line continues to increase. Com- 
mencing in 1865 with only 6,000 tons, it has increased to 266,- 
096 tons in 1869, and 338,324 tons in 1870, showing an increase 
of 27 per cent during the past year. 

The receipts from express companies, carriage of mails, 
and from miscellaneous sources, amounts to $245,152.23, an 
increase of $21,330.58 over the corresponding receipts in 1869. 
The condition of your property has been fully maintained, 








and in many respects improved. Four thousand seven hun- 
dred and sixty tons of new and re-rolled rails, and two hun- 
dred and eighteen thousand cross ties were used in repairs 
and renewal of track, and the cost charged in the account of 
operating expenses. 

Experience has shown that economy requires the use of 
steel rails on portions of your linc which are subjected to 
the heaviest traffic. We have nine miles of steel track rail 
nowin use, to which it is expected that at least twenty miles 
will be added during the present year. 

Nine new depot building at way stations, and a blacksmith 
shop, foundry, boiler house, and rolling mill for repairing 
rails, at Bloomington, bave been completed during the year. 

Six and one-third miles of new side tracks have been added 
during the past year. 

The number of locomotives owned by your company is one 
hundred andeight. That they have been kept in good condi- 
tion for service is not only apparent upon inspection, but is 
attested by the fact that the average mileage of eaeh engine 
during the year amounts to 27,469 miles, making an aggregate 
of 2,966,664 miles. 

The cost of motive power per mile run may be stated as 
follows: repairs, 6.76 cents; wages, 6.61 cents; fuel, 8.35 
cents; oil and waste, 0.43 cents; and cleaning, ete., 1.25 
cents ; making a total of 24 43 cents. 

The cost per mile run in 1869 was 28.94 cents, showing a re- 
duction of 4.51 cents. 

The traffic of the present year will require an additional 
number of engines, and measures have been taken to procure 
the delivery of fifteen at an early day. 

The number and description of cars upon your line is as 
follows: 


PULUMARW GOINGS GIOSHINE CATS... .5.. ons cecccccevecccssdecccsioecs 8 
rr aa cs nen abner db esteba seeder ehiens 5 
PEGE csacans. +.  casersecenccsonecuadeeesseceeé 47 
Baggage, mail and express Cars .. ........ seeeesee covees 21 
A 5c. cased nee canseddssredcdones 2,256 
OCR GI WONG, COND. oc. cccncccss cs ccccccesccecoscccsonescs 5 
POS cncncccccccncccdesacscusecs of keel apiueeRacns 1 
TE cas. ebdce nice: “Naddsssewaddcesntnesecesawedyssuien 2,343 

Of the number stated above, five passenger cars, one tool 


car, and two hundred and eighteen freight cars, have been 
constructed at the company’s shops during the year. 

The condition of your cars has been fully maintained. 

In anticipation of an increased traffic, freight cars are now 
being constructed at your shops at the rate of fifteen cars 
per week. 

While your Board of Directors fully appreciate the fact that 
the policy of your company in the future should be (as it has 
been in the past) to foster and encourage local traffic, we 
have also felt itto be our duty to ask permission in writing 
from the stockholders (as required by our charter) to make 
such contracts of lease or otherwise as should appear to the 
board to be expedient to secure a portion of the large and 
rapidly increasing traffic between Chicago, Missouri, Kansas, 
and the Southwest. This permission was asked by circular, 
dated December 15, 1869, and its importance was so apparent 
that the approval of our stockholders was given almost 
unanimously. 

Negotiations were immediately commenced with the St. 
Louis, Jacksonville & Chicago Railroad Company for permis- 
sion to use the franchise of that company in the construc- 
tion of a line from Roodhouse to Louisiana, in the State of 
Missouri, a distance of 37 miles, and also with the Louisiana 
& Missouri River Railroad Company, of Missouri, for the com- 
pletion and control of their lines in process of construction. 

A contract has been concluded with the St. Louis, Jack- 
sonville & Chicago Railroad Company, by which, in consid- 
eration of the fact that under the terms of the perpetual 
lease of that line as now operated by your company, provis- 
ion is made for a certain increased rental (pro rata) when 
the gross reeeipts of that line shall exceed certain 
stipulated amounts, and the prospect that an increased 
traffic upon that line will result from the execution of our 
plans, they grant to your company the right to construct the 
line as above stated, and use the same in all respects as its 
own property. They also grant the subsequent use of their 
franchise as may be found necessary in operating the same. 

They also agree to issue, for the use of your company in 
providing a construction fand, $15,000 per mile of first mort- 
gage bonds, and $5,000 per mile of second mortgage bonds— 
if the same shall be required—upon condition that your com- 
pany shall assume the payment of interest and principal of 
all bonds so issued at their request. The work of building 
the road from Roodhouse to a point on the Mississippi River 
opposite Louisiana, in Missouri, is now in progress, and will 
be completed by July next. 

A contract has also been concluded with the Louisiana & 
Missouri River Railroad Company, by which the company 
agrees to complete its road bed, including bridges and cross- 
ties, so as to have the same fully prepared for laying the 
rails from Louisiana to Mexico (a distance of 51 miles) by the 
19th day of May, 1871. That company also agreed to com- 
plete, in like manner, a line from Mexico to Jefferson City— 
the capital of the State—(a distance of 50 miles) by the 19th of 
May next. 

It is further agreed that in a like manner a roadway shall 
be prepared from Mexico to Glasgow by the 19th of May, 
1872, and also from Glasgow to Kansas City, upon a loca- 
tion to be agreed upon (with the exception of constructing 
a bridge over the Missouri River, by the 19th day of 
May, 1873. 

In allthe undertakings on the part of that company, as 
before stated, including the cost of right of way and depot 
grounds, it is provided that payment shall be by them made 
from the proceeds of local subscriptions to their common 
stock—said subscriptions amounting to about $11,000 per mile 
for the entire distance. 

It is further stipulated that first mortgage 7 per cent. 


bonds, at the rate of $16,000 per mile, shall be 
issued, and that $15,000 per mile in said bonds, 
$10,000 per mile in preferred stock, and $5,000. per 
mile in common stock, shall be placed in the hands 


of a trustee, and appropriated to the purchase of materials, 
the complction of the road, and procuring rolling stock. And 
that the sale of said bonds and shares of stock, and the com- 
pletion of the railway and purchase of rolling stock, as afore- 
said, shall be under the direction of the officers of your com- 
pany. 

Your company agrees, on its behalf, to construct a line to 
connect its present lines with Louisiana, and to take posses- 
sion of and operate for one thousand years the line from 
Louisiana to Mexico, and such other extensions of that line 
as may be hereafter completed, as before stated, and that the 
amount of rent to be paid for the use of the same shall be 
yearly ascertained as follows: All taxes and assessments 
shall be first deducted from gross earnings, and 35 per cent. 
of the remainder shall be the amount to be paid as rent for 
that year, provided that the amount paid shall in no year be 
less than $1,370 per mile ; and that your company shall as- 
sume the payment of coupons on the mortgage bonds referred 
to, and charge the amount of the same on account of rent. 

A contract has also been made with the North Missouri 
Railroad Company dated May 25, 1870, by which it is mutual 
ly agreed to operate a through line for passengers and freight 


Marcu 18, 1871.] 


THE RAILROAD GAZETTE. 


B89 








upon equitable terms, between Chicago and other points on 
the Chicago & Alton road, and Kansas City and other points 
on the North Missouri and connecting pa as soon as the 
connection is made at Mexico. Said contract to continue in 
force until the Louisiana & Missouri River Railroad shallfhave 
been completed to Kansas City—either party having the 
right to terminate it after the road shall have been completed 
to that point, by giving three months’ notice. 

From Louisiana to Mexico the road bed and bridges are 
now nearly completed, and it is confidently expected that a 
through line will be in operation between Chicago and Kan- 
sas City, via Louisiana and Mexico, by the 1st day of July 
next. That line will be as short as the most direct line now 
operated between Chicago and Kansas City. When the pro- 
posed line is completed from Mexico to Kansas City the dis- 
tance’ will be less than by any other line. 

Other connections will be secured in Missouri by building 
the lines heretofore designated, which will give to your com- 
pany, and those with which connection will be e, thead- 
vantages of a route from 80 to 100 miles shorter than any 
other built or projected between Chicago, Southern Kansas, 
the Indian Territory and Texas. 

The country which will be traversed by the lines in Mis- 
souri will afford a large local traffic, and a large through traf- 
fic is confidently expected, especially in transportation of 
lumber and Texas cattle. 

A map is annexed to this report, ——— 
connections in Illinois, and also prospective li: 
tions in Missouri. 

The attention of stockholders is called to the accompanyi 
report of the Secretary and Treasurer, showing the severa. 
accounts of the company in detail. 

In conclusion, the board desire to acknowledge the efficient 
manner in which the business of the company has been con- 
ducted by its officers, agents, and employes during the past 
year. 


your lines and 
nes and connec- 








Condition and Prospects of the Union Pacific. 





On accepting the presidency of the Union Pacific 
Railroad Company, Mr. Thomas A. Scott delivered the 
following address : 


GENTLEMEN: In taking charge of this important public 
highway as its President, in obedience to the unanimous call 
of its shareholders and the action of your board, I beg leave 
to state that so far as my experience of over 30 years in rail- 
way life can be made useful to the board and this sharehold- 
ing interest, it shall be freely given, and I trust that the 
financial results may in the future be found satisfactory. As 
a condition precedent to accepting the position, I made the 
following requirements: First, that all unsettled contracts 
for the construction and equipment of the road should be 
adjusted and paid ; second, that all the floating debt of the 
company should be provided for as it matures, by the actual 
sale of the assets on hand apvlicable to that purpose. Both 
of these conditions having been complied with, and a satis- 
factory balance in cash and assets remaining in the treasury 
to provide for the contingent wants, I accept the position, 
and will endeavor to give it such time and attention as may 
be needful, in connection with the board and officers, to in- 
sure a proper management of the affairs of the company. 

In order that we may understand in a brief form the pres- 
ent condition of the company, I have made the following 
summary from the official records as presented to me by the 
heads of the departments: Earnings during 1870—January 
1 to June 30, $3,794,727.91 ; July 1 to December 31, $3,830,- 
549.20; total, $7,625,277.11 ; expenses—January 1 to June 30, 
$2,740,472.27 ; July 1 to December 31, 1,936,942.51; total, $4,- 
677,414.78, making the net earnings $2,947,862.23. The in- 
terest upon the bonded debt, including the 10 per cent. in- 





| cannot but be deemed by all practically versed in the history 


| 


come bonds, but exclusive of the land grant bonds, was $2,- 
831,123, leaving a surplus of $116,739.23. 

The land department bonds bearing 7 per cent. interest in 
currency are $10,000,000, and the annual interest $700,000 ; 
land sales 292,900 acres; proceeds, $1,306,566 ; average price 
per acre, $4.46. On account of these sales the company has 
received and redeemed land grant bonds to the extent of 
$736,000, and for the remainder the company holds land notes 
maturing in one, two and three years with accrued interest 
amounting to $576,650, making $1,312,650. _ The condition of 
the land department may therefore be stdted thus: Bonds, 
$10,400,000 ; one year’s interest thereon, $728,000 ; total, $11,- 
128,000 ; principal reduced by lands redeemed, $736,000 ; land 
notes on hand, $576,650, making $1,312,650 ; showing an abso- 
lute reduction of $584,650. 

After providing an amount equal to the interest upon the 
entire debt in the land department of $584,650, the company 
is entitled, under grants from the government to 12,080,000 
acres of land, pre-empted before the passage of the act, from 
which, after deducting the total amount heretofore sold— 
292,883 acres—there remains on hand, as an asset, 11,787,117 
acres, which, at an average value of $2 per acre, being 20 per 
cent. below the minimum government price for adjoining 
lands owned by it, should yield the gross sum of $23,524,334. 
So much, therefore, as may be required is to be applied to 
the payment and the redemption of land grant boats and in- 
terest thereof, and the balance will go into the treasury, as 
received from time to time, for the benefit of the share- 
holders. 

In looking over the data submitted to me, I find, as before 
stated, first, that the gross earnings for the past year show 
an aggregate of $7,625,277 ; that the average expenses for the 
last year, during which the working organization was re- 
duced to meet the existing wants for six months of the year, 
have been per month $323,000, during which time the road 
has been thoroughly maintained and operated efficiently for 
that cost, being about 52 pe: cent. of the gross earnings. 

It shall be the effort of the management to provide for and 
have a largely increased traffic, and keep the expenditures of 
the year within this limit. Satisfactory assurances have been 
received from Mr. Sickles, Chief = and Superintendent 
of the line, that this ean be effected. The arrangements re- 
cently perfected with steamship lines on the Pacific coast, 
and the steady growth of California in wealth and popula- 
tion, must result in a satisfactory increase of the through 
traffic. To this may beadded a large increase of local traffic, 
caused by the rapid development of the rich mining districts 
of Utah, Colorado, Montana and other Territories, the traffic 
of which (supplies as well as productions) must, to a large de- 
gree, pass over our line. 

From present indications, it would seem reasonable to esti- 
mate the gross receipts of the coming year at a minimum of 
$9,000,000, with a cost of maintaining and operating the line 
on this increased earnings of not exceeding, say, $4,500, 
leaving as the net receipts $4,500,000, to be applied to the in 
terest and dividends if so directed by the board, exclusive of 
the operations of the land department. The completion of 
the bridge across the Missouri River at Omaha within the 
present year, for which means have been provided by the sale 
of bridge bonds, as specially. authorized by act of Congress, 
will greatly facilitate the movement of traffic, and relieve the 
public from the serious delay and hindrance incident to a | 
transfer by ferry. 

The operations of the line for the first twenty months of its 
existence as acompleted road, show net earnings sufficient to 
meet the interest upon its entire bonded debt. This result 


of new railway lines as indicating a successful future. The 
yearly increase of traffic, costing but little additional to 
transport, and therefore yielding a large percentage of net 
revenue, must soon give a value to your property not fully 
appreciated at present. 





—A telegram from La Crosse, Wisconsin, dated the 
15th inst., says that the navigation of the Upper Mis- 
sissippi is being rapidly extended northward. The 
railroad winter bridges at Prairie du Chien, LaCrosse 
and Winona have been removed, and the river as far 
up as Lake Pepin will be navigable this week. The 
steamer Northwestern, of the Northwestern Union 
Packet Company, left Prairie du Chien at 10 o’clock 
this morning, and is expected at LaCrosse this evening, 
from St. Louis. The southern Minnesota Railroad 
ferry boat is running between La Crosse and the rail- 
road station. 


—There was a report this week that the Upper Mis- 
sissippi packet lines would run in competition this 
season, and that no regular rates would be maintained ; 
but this report has been contradicted, and it is now 
asserted that the combinations of last summer will be 
continued. 








—The Peninsular & Oriental (British) Steamship 
Company, running on the Suez route, have reduced 
their fares for cabin and steerage from Liverpool, thus : 


Old Prices. | New Prices. 








| 

Cabin. | Steerage. | ~ Cabin. e |Steerage. 

-! 
To Calcutta............ | $475 $275 | «$850 | $285 
Hong Kong............ 600 825 | 450 275 
| 650 875 500 300 
Yokohama............. 750 425 | 600 300 
er | 600 375 | 425 250 

| 


and in the steerage from $50 to $125. The prices on 
Messageries Imperiales, the French Suez line, were 
about the same as by the Peninsular & Oriental steam- 
ers, but will probably be reduced, for without reduction 
the line would have no patronage. By the American 
line, the fare is, from Liverpool to Yokohama, $448 in 
the cabin, and $169 in the steerage, and to Hong Kong 
$398 and $184 respectively. 








PUBLISHERS’ ANNOUNCEMENTS. 


The reader will find in our advertising columns an adver- 
tisement of the safe car lamps manufactured in Boston by 
Williams, Page & Co. These lamps, it is alleged, are abso- 
lutely safe, while they give a strong and clear light. The 
dangerous qualities of kerosene make it especially objectiona - 
ble for use in cars, and the dim glimmer of the candles com- 
monly used has little to recommend it except its cleanliness. 
An improvement is needed, and the article manufactured by 
Williams, Page & Co. deserves examination. It it highly 
recommended by those who have tested it. 








WANTS. 
A CIVIL ENGINEER of long experi- 


ence desires an engagement, either field or 
office work. Address Z. CLINTON, Rartroap 
GazETTE Office. 


A CIVIL ENGINEER of over 16 years 
d constant practice, and who is experienced in 
the Survey and Construction of Railroads is open 
to an engagement as Assistant Engineer on Rail- 
road Works. For further information, apply to 
the Editor of the RaiLRoap Gazetre. 


T° WHOM IT MAY CONCERN.— 

A Civil Engineer and Surveyor, of great prac- 
tical experience is about to proceed to a new loca- 
tion, where a considerable business may be estab- 
lished. He would be glad to become associated with 
one in the possession of means, or a capitalist who 
would join him in the undertaking—none but of 
unexceptionable character entertained. Address 


W. B.8., Nevada Hotel, City. 

AN ENGINEER experienced in rail- 
++ road location and construction will be open to 
an engagement about the Ist of April (or perhaps 
sooner) as Principal Assistant or Chief, both of 
which positions he has occupied. For further in- 
formation apply to the Editor of this paper. 


A CIVIL ENGINEER wants an en- 
4 gagement—Railroad construction preferred 
—P. O. Box 1165, Rockford, Ill 


A CIVIL ENGINEER who is thorong. 
4 ly educated in his profession, has had experi- 
ence in field work for several years, and is espe- 
cially familiar with levelling and transit surveying, 
desires an engagement. Address TRANSIT, at the 
office of the RarLRoap GAZETTE. 


AN ENGINEER, who has had _ nearly 
4Athree years’ experience in the use of the instru- 
ments, in railroad location and construction, wants 
a situation as assistant, either in Railroad or Min- 
ing Engineering. Address ASSISTANT, Gazette 


Grading, 





of Carver. 


or all bids. 








of April, 1871. 





NOTICE TO CONTRACTORS. 


Hastines & Dakota Rattway, 
Curer ENGINEER’s OFFICE, 

MINNEAPOLIs, Mtnn., March 8th, 1871. 

Sealed proposals will be received at the office of 
the undersigned in Minneapolis until 6 o'clock 
P. M., on the iith day of April, 1871, for the 
Masonry and Bridging, (except the 
Bridge across the Minnesota River at Chaska,) on 
twenty miles of the Hastings & Dakota Railway, 
commencing at the present end of the track in 
Scott County, and ending at or near the village 


Bids must be made separately for the Grading, 
Masonry and Bridging. 

Bids for Grading may be made by sections or for 
the whole twenty miles. 

Right reserved by the Company to reject any 


Profiles and specifications to be seen at the office 
of the undersigned in Minneapolis. | 
Award of contracts to be made at the office of 
the Company in Hastings, Minn., on the 12th day 


Chief Engineer Hastings & Dakota Railway. 








Iron Works, Oswego, N. Y. 
Fifty Tons Cast Steel Ingots. 


Fifty Tons Scrap Steel. 


Will be sold cheap. 


. 
For Sale, to Close a Partnership. 
One Fairbank's No. 1, Rolling Mill Scale. 
One Ames’ Patent Hammer, made at the Ames 
Ten Tons Tool Steel, assorted sizes. 
The remains of the Superior Steel Company. 
Cc. C. ABEL 
90 Madison street, Chicago. 


GILEAD A. SMITH & CO., 


Bartholomew House, Bank, London, and 
No. 62 Broadway, New York. 


Railroad Iron 





Manufacturers of RAILROAD 
SPLICE BARS 


Lochiel Iron Co., 


HARRISBURG, PA. 


W. T. HILDROP, President. 
V. N. SHAFFER, Gen’! Superintendent. 


In Ports of New York and New Orleans, 





IRON AND 


SUBSCRIBERS to the Ramroap Ga- 

\ zerre who have preserved files from April 1 to 

Otober 1, 1870, may have this First Quarto Volume 

| Syed a charge of $1.50, by sending them to 
8 office. 











A. B. ROGERS, 








Office. 
WAN TED Eve 

in the United States and the Dominion of 
Canada wants every railway company to use the | 
Thomas Safety Baggage Check. It in onan | NO 
over sixty of the best managed roads in the coun- | | 
try and has been during the past three years, and | 
not one piece of baggage to which this check has 
been attached has been lost or miscarried. Every 
railroad man upon whose road it is in use core; 

* We are fullu satisfie: after a thoriugh t and 
pract cal use of the Thomas ‘ety Check | 
tha’ both for local and through business tt has no | 

ual It is cheaper, more satisfactory and better | 

ted to the business than any other check in use.” | 

All information in Eo my to the. Thomas 
Safety Baggage Chec' e given addressing 
G. F. THOMAS, editor Appleton’s Railway Guide, 
9), 92 and 94 Grand Street, New York. 


Railway Traveler 


ed, at Ric 


eg door, separatel 


A, 





and after the 


CHesaPeake & Onto RAILROAD, 
Ricumonp, Va., March 11, 1871. 


TICE TO CONTRACTORS.—-Sealed 
| roposals will be received by the undersign- 
cose Va., until 12 M., March 30th, 
| 1871, for the construction of SHOPS at Hunting- 
| ton, W. Va., on the line of the Chesapeake & Ohio | 
| Railroad, near the Ohio River. Pro 
made for the wood, iron, stone an 


So ang, Saas awe & All work Accurately Fitted to Gauges, and Thoroughly Interchangeable. 


| Plan, Materials, Workmanship, Finish aud Efficiency, Fully Guaranteed. 


Plans and specifications can be seen at the offices 
of the compan a and Huntington on 
stant. 


Cuter ENGINEER’s OFFICE, 





sals will be | 
brick work, | 


M. BAIRD. 


| 
H. D. WHITCOMB, i GEO. BURNHAM. 


Chief Engineer. 


Baldwin Locomotive Works. 





M. BAIRD & CO. Philadelphia, 


MANUFACTURERS OF 


Locomotive Engines, 


Especially Adapted to Every Variety of Railroad Service, including 
Mining Engines and Locomotives tor Narrow Gauge Railways. 








CHAS. T. PARRY. WM. P. HENSZEY. 
EDW’D H. WILLIAMS. EDW’D LONGSTRETH. 
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Improved Sliding Door Fixtures! 


Manufactured by 


NEWMAN & CAPRON, 


Corner of Twenty-eighth Street and Broadway, 


NEW YORE. 




















Unless the top and bottom tracks or guides for the rollers of sliding doors | 
im, are adjusted with great accuracy, the doors will be held either too tight, and 

| be unmoveable, or else there will be “ lost motion” between the rollers and , | 
| the track, which will allow them to shake, and thus keep up a continual 
clatter. to obviate the difficulty and overcome these sangyenses, the top | 
, rail is held down with spiral aprings so that it will always fit accurately to ) 
b the upper rollers without the possibility of there being either lost motion or 
of the doors * binding”’ on the track. The yielding and unstable character 
of the material of whieh doors are usually made makes some adjustability 
of the track necessary, in order to have them work easily. The cut, we 
think, will show cleariy the manner in which this is accomplished. The 
top rail is attached to studs, which are held by brackets fastened to the 
door-frame. These studs have spiral em which bear against the bracket 
at the top, and on shoulders on the studs at the bottom, and in this way 

ogg the rail down on the top rollers. If the door should shrink, the top 
rail will follow the contraction; or if anything should be placed on the 
bottom track the springs will allow the door to rise enough so that the 
lower rollers of the door can pass over any moderate obstruction, 

The arrangement is admirably adapted for car doors, and is already ex- 
tensively used on the doors of Wagner's drawing room and other cars. 







































Charles Congreve & Son, 


STEEL AND  _—— RAILS. 


steel Tires as and A~*=les. 





AGENTS FOR THE 


BARROW HAMATITE STEEL COMPANY, 


BARROW IN FURNESS, LANOASHIRE, ENGLAND, 
MANUFACTURERS OF 


Steel Rails, Tires, Wheels, Axles, Shafting, Boiler 
and Ship Plates, &e., &e. 
Offices, 104 and 106 John Street, New York. 


TAYLOR IRON WORKS! 


HIGH BRIDGE, N. Jd. 





















3 : On the line of the Central R. R. of New Jersey. ~ - 
ngs 3b 
acy CAR WHEELS, CAR AXLES, ye 
<cson o Bb 

sea DRAW HOOKS, ca 
af z . 2 Capacity, 120 Wheels, 50 Axles and 100 Hooks per day 42 =i 
Be es Scae 
Hees | hae 
ages EF En 
7, 2 S to * < eo) 
<i2n LEWIS H, TAYLOR, | JAS. H. WALKER, ea. iS 
nyes PRESIDENT. SECRETARY. at 32) 
aa” W. J. TAYLOR, ' | EDW’D L. BROWN, SP 
ee Treas. & Gen. Man’g. General Agent. 22 
B New York @flice, 93 Liberty §t. ge 








FERRIS & MILES, 


Steam Hammers & Machine Tools 


24th and Wood Streets, PHILADELPHIA. 


Tue Steam HAMMER AS IT SHOULD BE! 















Simple in Construction—Powerful in 
Action—Convenient in Handling 
—Moderate in Price! 


These Hainmers have our Patent Skew 
Ram, which secures the most extensive die 
surface, and our patent valve gear; by 
which is accomplished, with the most 

rfect adjustment, either the heavy dead 

low for drawing down work, or the light, 
quick blow for finishing, AnD THIS WITH ON- 
LY TWO MOVING PIECES—NOTHING TO GET 
OUT OF ORDER. 

All sizes, from 100 bs. upwards, with sin- 
gle or double frames. 


ENCINE LATHES, 
- Extra Strong and Heavy, capable of doing . 
Sa the heaviest and most accurate work. cea 


Also, our PATENT SCREW-CUTTING LATHES, which will do ei 
or screw cutting, without change of gear-wheels. 


— 


ther general turning 


‘‘ EASIER THE AXLE, 


THE COMING UNIVERSAL ANTI-FRICTION AGENT IS 


“@HE PERFECT JUBRICATOR.” 


A SURE PREVENTIVE OF AND CURE FOR 
HOT JOURNALS. 

It possesses ten times the lubricating qualities of any oil or grease, It is 
infusible, and practically indestructible, as neither a heat of 4,000 degrees, 
60 degrees below zero, acids or gases, affect or change its wonderful, unique 
nature. It forms on bearing surfaces a glaze of unequaled smoothness, 
which serves to economize power twenty to thirty per cent.; reduces fric 
tion to a minimum and prevents heat, wear, strain and repairs of machinery 

pees 2 ae 


REFERENCES. 

Passaic Mining and Man’f’g Co., Delamater Iron Works, Hudson River 
Railroad Co., People’s Line Steame:s, N. Y.; Bessemer Steel Works, Troy; 
Remington’s Armory, Ilion, N. Y.; Collins Company, Collinsville, Conn. ; 
Brooks’ Locomotive orks, Dunkirk, N. Y.; Clark Thread Co., Newark, 
N. J.; Thomas Shaw; Port Richmond Iron Works; Wm. Sellers & Co., 
Phil.; Richey, Herron & Co.; Moorehead & Co., Pittsburgh; Lane & 
Bodley, Cincinnati; Jackson & Sharp Co., Wilmington, Del.; Cleveland 
(O.) Rolling Mill Co.; Lake Shore & Mich. Southern R. R., Cleve’d; 
Hamtramck Iron Works, Detroit; Barney & Smith M’f’g. Co., Car Builders 
Dayton, O; N. Y. & Oswego Midland R. R. Co.; Rome, Watertown & Og. 





THE STRONCER THE HORSE.’”’ 


densburgh R. R , Rome; Western & Atlantic R. R., Atlanta, Ga.; Ki 
Pacific R. R. Co.; Memphis & St. Louis Packet Co., St. Louis. 


t. Send for Envelope, Sample and Circular to 64 
[THE AMERICAN GRAPHIT®= CO,, Office, 24 Cliff Street, New York 


ansas 


«SNIHOVW ZHL LNO SYVEM 
‘YOM LON ‘NOILOIUGS,, 








MACHINERY. 


THE } 


New York Steam Engine Co., 


| 
Manufacturers of | 


MACHINISTS’ TOOLS. 


Our assortment is the LARGEST AND MOST 
COMPLETE IN THIS COUNTRY, comprising | 
everything required in Railway Locomotive Ma- 
chine Shops, and a great variety besides. 








Our Patterns are of beautiful design and the 


workmanship thoroughly first-class—equal to any 
in this country, and so guaranteed Our Railroad 


| Cor. Third and Walnut St. 


ROAD SCRAPERS! 





Orders are very large and constantly increasing. 


= For photographs, prices and description, 
address 


N. Y. STEAM ENGINE CO., 
126 and 128 Chambers Street, | 
NEW YORK. 


GEORGE PLACE & CO., 
GEN’L AGENTS, 


t St. Louis, Mo. 











PETELER PORTABLE RAILROAD CO. 
Office 42 Broadway St., N. awd 
TO CONTRACTORS, MINERS, &0. 


By this invention one horse does the work of ten | & 


—one man the work of eight—extensively used, | 
highly approved by all. | 
Cars and trucks for sale or to let. Samples at the 

office. Illustrated circulars free. 
State and County rights for sale. 


Se ee | 


NEW AND SAFE 


EAMP FOR RAILROAD CARS, 


WITHOUT KEROSENE. 


Williams, Page & Co., 


Manufacturers of the well-known Kerosene Car 
Lamp, have recently introduced to Railroads a 
new Lamp for the 


Mineral Sperm Oil, 


made by Downer & Co., the extensive and reliable 
oil manufacturers. 


Professor Chandler, of Columbia College, New 


| York City, who has been engaged by the Board of 


Health to examine the different oils sold in that 
city, and Professor Silliman, of Yale College, both 
well known chemists, give their opinion that this 
oil is as safe as Sperm Oil. 

We make Car Lamps for this oil with a strong 
brass case firmly attached to the car, and into 
which a strong glass or brass oil case sets, and to 
which it may be firmly secured so that it cannot 
fall in case of an accident to the cars. 


Car, Office, Station and Platform 
Lamps, and Oil by the Barrel, for sale by 
WILLIAMS, PAGE & CO., 
BOSTON, MASS. 


= Circulars, with full particulars, sent when 
requested. 





Bigelow & Johnston, 


48 PINE ST., NEW YORK, 


ENGLISH AND AMERICAN 


AND IRON RAILS 





ws ecial quotations given for Locomotives, 
Cars, Chairs, Spikes, Fish-Plates, Bolts, Nuts, 
Scrap Iron, Old Rails and Metals generally. 





RUFUS BLANCHARD, 
146 Lake St., Chicago, 


Has Issued aNEW STYLE ot 


MAPS! 


IN FLEXIBLE CASES, 





Which are both cheap and convenient. The follow- 
ing States are now ready: Illinois, Iowa, Missouri, 
Kansas, Nebraska, Minnesota, Wisconsin, Indiana, 
Michigan and Ohio. Mailable on receipt of 25 
ceots. They show the counties, towns and rail- 
roads ard are fine specimens of workmanship. 





For Durability and Ease of Draft, 


THE MANCHESTER SCRAPER 


EXCELS ALL OTHERS. 


Railroad Contractors who have once used them 
buy no other. 


Address 


Manchester Manufacturing Co., 





Manchester, Iowa. 


WOOD-WORKING 


MACHINERY. 


FOR THE MANUFACTURE 


—or— 











—vIz:— 
Sash & Doors, Stenen 
Furniture, ane : 
Chairs, om 
Shingles, Mortisers, 
Lath, Tenoners, 
Wheels, Shapers 
’ 
Spokes, 
Band 

Felloes, &c. seein 

ALSO FOR Scroll Saws, 
Car Shops, Shafting 
Pl’ning M’ls, Hen F 
Agricultural _— 
Shops &c. 7 Pulleys,£&e, 


SUPERIOR TO ANY IN USE. 
Address 


J. A. PAY & 00., 


Cincinnati, Ohio. 
Ware Room, 183 Lake St., Chicago, Ill. 











cat, 


peat: 


eo 
Bet je Shas 
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ENGINEERING: 
A Weekly Illustrated Journal, 


EDITED BY 


WILLIAM H. MAW and JAMES DREDGE. 





This great English caginerting > which 
has no superiorin the world, wi supplied to 
American subscribers, postage paid, for 


$8.32 in Cold per Year! 


Heretofore subscribers in America have usually 
paid $15.00 per year for this paper. 





ENGINEERING 8 a weekly paper, each num- 
ber containing, besides advertisements, 20 pages 
of original articles on subjects relating to the va- 
rious branches of 


Civil, Mechanical, Mining and Mili- 
tary Engineering, 


profusely illustrated by engravings of the first 
class. It gives the latest and fullest information 
concerning 


Lcocmnetives, Coat and other Railroad 
olling Stock, 


improvements in their construction and all other 
railroad machinery, and likewise concerning 


Permanent Way and Railroad Con- 
struction. 


ENGINEERING gives the results of experi- 
ments with 


NARRBROW-GAUGE RAILROADS, 
now attracting so much attention throughout the 
world, and publishes descriptions of the peculiari- 
ties of such lines and their rolling stock, accounts 
of cost, capacity, etc. 

THE MOST IMPORTANT 


Engineering Structures 
Are illustrated in ENGINEERING. 


American 


Subscribers may send their subscriptions either 
to the Chicago or the New York office of the 
RAILROAD GAZETTE. 

Currency sufficient to cover the subscription 

rice, plus the premium on gold atthe time, may 
be sent inlieuof gold. This, when gold sells for 
$1.10, will be $9.15. 


WE WILL SUPPLY 
Engineering and the Railroad Gazette 
FOR $13 A YEAR! 
which is two dollars less than American subscri- 
bers have usually paid for Hngineering alone. 
Specimen copies will be sent free, on application 

at this office. 
ADVERTISEMENTS 
for insertion in Engineering, will be received here. 
Send orders with drafts or post-office orders, to 


A. N. KELLOGG, 
110 & 112 Madison-st., Chicago. 


Or to M. N. FORNEY, 
No. 72 Broadway, New York. 


SNOW’S PATHFINDER 


RAILWAY GUIDE 


CONTAINS THE TIME-TABLES 








Of all New England Roads. Published undeg 


authority of the R. R. Superintendents. 


MONTHLY, WITH WEEKLY SUPPLEMENT. 


10 cts. single copy. 
GEO. K. SNOW & BRADLEE, Publishers 


NO. 5 LINDALL STREET, BOSTON. 


$2.50 per annum. 





THE 


Commercial & Financial Chronicle, 


PUBLISHED WEEKLY 


IN NEW YORK, 


Standard Financial Newspaper of the 
=. Country. 


WM. U. THWING, 
PATTERN 


Model Maker ! 


Calhoun Place. Rear ef No. 120 Dear- 
born Street, Chicage, Third Floer. 
ae 
_ Employing none bu the best workmen, and hav- 
ing superior facilities, | am prepared to do the best 
work (using the besa materials) at low figures, and 


guarantee satisfgrtion. P Oo f 
ae @riion stent Office Models 9 











TO ADVERTISERS! 


THE BEST MEDIUMS 


OF GENERAL 


Western Circulation ! 





KELLOGG’S LIST, 


CONTAINING 


270 Country Papers. 


Terms of Advertising, 


$2.50 per Line. 


WITH A LIBERAL 


Discount to Heavy Advertisers, 


THIS 18 BY FAR 


The Cheapest Advertising 
EVER OFFERED. 


Parties desiring extensive Advertising in the 
West and Northwest, are invited to avail themselves 
of the unusual facilities of the undersigned for ir 
serting advertisements in TWO HUNDRED AND 
SEVENTY 


LEADING COUNTY PAPERS, 


For further particulars, call upon or address the 
proprietor of this paper, 


A.N. KELLOGG, 


110 and 112 Madison St., 





CHICACO, ILL. 


CAST STEEL WORKS OF FRIED. KRUPP, 


Essen, Rhenish Prussia. 


Tires, Axles, Crank Pins, Connecting Rods, Piston Rods, &c., &e. 
SPECIAL TOOL sSTHE I, 
A very superior article, suitable for all kinds of Cutting Tools, Dies, &c. 
REPRESENTED BY 
THOS. PROSSER & SON, 
15 Gold Street, New York. 


Charlies J. Pusey, 


78 &80 BROADWAY, NEW YORK. 


American and English Rails, 


LOCOMCTIVES AND CARS FISH-PLATES, SPIKES, &c. 


— SOLE AGENT FOR— 


Atkins Brothers’ Pottsville Rolling Mills, and G. 
Buchanan & Co., of London. 


G3 Special attentien given to filling orders for small T and STREET RAILS, of eve 
eight al patiern. P. O. Address— Hox 5222. * ad 


OLD RAILS BOUGHT OR RE-ROLLED, AS DESIRED 




















English & Scotch Fire Brick. 


(Cowen’s & Stourbridge and Craig’s.] 


Eire Clay, Retorts, c&c. 





At New York and Boston (in store) 


61,000 Common Size; 19,500 Wedge or Arch; 4,000 1% Split; 5,000 Crown; 
500 Cupola. 


S. L. MERCHANT & CO.. 


Importers and Dealers, 


Office, 76 South Street, New York; 205: Walnut Street, Philadelphia ; 
27 Central Wharf, Corner of Atlantic Avenue, Boston, 





Will Contract for Monthly or Yearly Supply. Will sell, in quantities to suit, 
from stock on hand. 








Improved Tank Locomotives. 





Adapted for Light or Heavy Traffic, Wide or Narrow Gauge Rallroads. 
Address M. N. FORNEY, Mechanical Engineer, 72 Broadway (Room 7), New York 
Agent for the purchase and inspection of all kinds of Railroad Machinery and Equipment. 


GRAN TLD 
Locomotive Works! 


PATERSON, WN. Jd. 











New York Office, - - 48 Wall Street. 


SAMUEL HUSTON, Pres't. WM. BUTCHER, Gen. Sup’t. H. P. RUTTER, Sec’y and Treas 


THE WILLIAM BUTCHER STEEL WORKS, 


OF PHILADELPHIA, PA. 


Offices :—407 Walnut St., Phila.; 59 John St., New York; 
18 Custom House St., Boston. 


CRUCIBLE CAST STEEL TYRES, 
AXLES, FIRE BOX and BOILER PLATE, REVERSIBLE FROGS, 
CROSSINGS, SPRING STEEL, 


SpeciaL Toon STEEL, SHAFTS, AND ALL KINDS OF STEEL ForGInGs. 











P.O. Box 3066 New York. 


WM. TOOTHE, General Sales Agent. 
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ALBERT C. MoNAIRY, President. HENRY M. CLAFLEN, Vice-Pres’t & Treas. 


CLEV HLAND 


Bridge & Car Works, 
THE McNAIRY & CLAFLEN MANUF'G C0., Proprietors, 


Railway and Highway Bridges, 


Roofs, Turn Tables, Transfer Tables, 


OF IRON AND WoOOD, 


RAILROAD PASSENGER & FREIGHT CARS, 


STREET RAILROAD CARS. 





Posts Patent Iron and Combination Bridges, Howe Truss Bridges with 
Patent Iron Clamp, Street Railroad Cars with Higley’s 
Patent Running Gear and Brake. 


OFFICES: Waring Block, cor. Bank and St. Clair Sts. | WORKS: On Wason, Hamilton and Lake Sts,, 
COLHV LAND. 


HARVEY T. CLAFLEN, Sup't. 


OR.XIO. 


JOHN COON, Sec’y. SIMEON SHELDON, Engineer. 





L. B. BoomEnr, Pres, H. A. Rust, Vice Pres. J. H. APPLETON, Secretary. 


American Bridge Gompany, 


Manufacturers and Builders of 


BRIDGES, ROOFS, 


Turning Tables, Pivot Bridges, Wrought Iron 
Columns, Heavy Castings, and General 
Iron and Foundry Work. 














For Railway and Road id Bridges, this Company employs the fol- 
lowing well-established systems, viz: For Bridge Superstructwres.—Post’s Patent Diagonal 
Iron Truss; Plate and Trussed Girders; Post's Patent Diagonal Combination Truss; Howe’s Truss and 
and other desired systems. For Bridge Substructures.--Pneumatic, Screw Piles and Masonry. 


=" Descriptive Lithogiaphs furnished upon application. Plans, Specifications and Estimates, 
together with Proposals, will be made and submitted, when desired. 


WORKS, OFFICE, 
Cor, Egan and Stewart Avenues. | Rooms 1,2 & 8, 157 LaSalle St. 


Address «=THE AMERICAN BRIDGE Co., 


No. 157 LaSalle St., Andrews’ Bldg., Chicago. 


L. C. BorrneTon, Gen. Agent. M. Lassie, Gen. Supt. 


WELLS, FRENCH & CO., 
Bridge Builders and Contractors, 


General Western Agents for the KELLOGG BRIDGE CO., Buffalo, N. x. 
Under the direction of Cuas. Ke.uioce, President. 


We are prepared to furnish Railroad and Highway Bridges of the Howe Truss 
System; Iron Railroad and Highway Bridges 
of the Pratt Truss System. 


IRON ROOFS, TURN-TABLES & DRAW-BRIDGES. 


(a Plans, specifications and estimate of cost, furnished on application at our office. 
RON CLAMPS AND KEYS; BOLTS AND DIMENSION TIMBER furnished to order. 


WELLS, FRENCH & CO., 92 Dearborn St., Chicago. 








PATENT 








J. H. LINVILLE, PRESIDENT. J. L. PIPER, GEN. MANAGER. A. @. SHIFFLER, SUPT & TREAS. 


The Keystone Bridge Company 


OF PITTSBURGH, PENN. 





Office and Works, 9h Ward, Pittsburgh, Pa. Philadelphia Office, 426 Walnut Street. 
GENERAL WESTERN OFFICE :—13 Fullerton Block, 94 Dearborn St., 
CHICAGO, ILL. 


("This Company possess unrivaled facilities for manufacturing and erecting every description o 
[ren and Wooden Railway and Road Bridges, Roofs, Turn-Tables and Build- 
ings, ** Linville and Piper»? Patent Iron Bridges, Self-Sustaining Pivot Bridges, 
Suspension Bridges, and Ornamental Park Bridges. Contractors for Wooden or Iron 


Bridges of any pattern, as per plans and specifications. Circulars sent on application. 
WALTER KATTE, ENGINEER. 4. D. CHERRY, SECRETARY. 





RA I. ROAD IRON. 


56 and 60 lb. RAILROAD IRON, 


Ise G and ERIE PATTERN, 
OF BEST WELSH MAKES, FOR SALE FROM STOCK IN YARD, 
And to Arrive at New York and New Orleans. 


AMERICAN RAILROAD IRON OF BEST QUALITY 


DIRECT FROM MILL. 


LOCOMOTIVES, PASSENGER & FREIGHT CARS 


FURNISHED ON SATISFACTORY CREDIT, BY 


DANAS & LITCHFIELD, 


No. {8 William Street, New York. 


Miller s Trussed Platforms, 


COMPRESSION 


BUFFERS 


— AND — 


AUTOMATIC 


COUPLERS, 























PATENTED, MARCH Sist, 1863, JANUARY 3ist, 1865, AND JULY 24th, 1866. 


OFFICE—No. 231 Broadway, Rooms 4 and 5, opposite City Hall Park, N. Y 
The advantages gained by the use of these improvements mé may be briefly stated as follows: 
ist. The platforms are held in a plane with the | 1ith. They cause the train to move steadily and 
sills on the cars. not jerk in starting or stopping 
2d. The platforms cannot be broken by any or- 12th They work well at great variations of hight. 
ainary accident 13th. They will couple with all kinds of ** draw- 
8d. Telescoping is impossible. "sath. -— 5 ny ail a durad} 
_— th ey are cheap and durable. 
Pa jee = sera wap ot gu See, | 1'th. Injury to men when coupling cars is en- 


| tirely prevented. 
5th No links and pins are required, and no one 16th. Injury to persons by falling between cars 
is required to go between cars to couple them. 


is entirely prevente 
= hy platforms may be held as close together | 17th. Injury to persons and to cars by ‘‘ .elescop- 
as desirec 


ing” is entirely prevented. a 
7th. By close coupling the train is shortened. 18th. Injury to persons and to cars by “ oscélla- 
8th. They will not accidentally unconple. 


tion” is entirely prevented. . heneah 
19th. The great steadiness of the cars, producer 
9th. They may be uncoupled “without shutting M 
off.” to make a flying switch. 


by compression, render sleeping cars much more 
desirable 
10th. They are strong; the train will not ** break Wth. * Train Brakes” are rendered more valua- 
n two” at starting or while running. i ble by the non-existence of * slack” in the train. 
¢@ No Railroad Mansger who comprehends the case fails to give these improvements a ** trial” = 
And alt those who have tried them have adopted them. 


Prices of Materials, cec. 


Coupling Hooks 
Buffers 
oo EEE Se OR re not nee See gee eee : 00 
Patterns in Full Sets, or Single Pieces, for all castings used in the Improvements, and Templets for 
Wrought Irons, AT COST. Drawings, Tracings, and superintendence of work are not charged for. 
These articles will be promptly furnished and shipped to any part of the country on short notice 
Orders must state what routes the goods are to go, and whether by express or as ordinary freight. 


EE. MiLLeEerR. 


. 50 each. 
1.00 


“ 











J. E. FRENCH. W. 8. DODGE. D. W. CROSS. 


Winslow Car Roofing Company. 
PATENT IRON CAR ROOFS. 


Established, 185°. 


No. 211 Superior St. CLEVELAND, O. 


Over 20,000 Cars covered with this Roof! We claim that these 
Roofs will keep Cars dry, and will last as long as the 
Cars they cover without any extra expense 
after once put on. 
ta SEND FoR CIRCULARS. 























Dealers in 


R. R. Crose!Ties Teleoraph Poles 


FENCE POSTS, BRIDGE TIMBER, 
Piles, Hard-wood Plank, &c., &c., 


To which the Attention of Railroad Contractors and Purchasing 
Agents is respectfully called. 


REFER 10 :—Jas. M. Walker, Chicago, Pres't L. L. & GR. R.; 
Railroad Builders; H. J. Higgins, Purchasing Agent C. B. & Q. R. R.; 
chasing Agents generally. 


MARSE & GOODRIDGE, 
256 South Water St., Chicago. 


Jas. E. & Wm. Young, Chicago, 
and Railroad Officers and Pur- 











Marca 18, 1871.] 


THE RAILROAD GAZETTE. 


593 








WARMING AND VENTILATING 
EFailroad Cars 
BY HOT WATER. 


SSS MAAIAH 





BAKER’S PATENT CAR WARMER.—One way of;Applying tt. 
A very simple, safe and efficient plan for 


Warming Railway Carriages ! 


— BY — 


HOT WATER PIPES, 


lates the Heat Directly at the Feet of Each Passenger without the 
wn aa Necessity of Going to the Stove to Get ‘Warmed?! 


Cars in the United States have it, or are adopting it. 


All the finest Drawing-Room and Sleeping 
ation. 


Full descriptive Pamphlets furnished on applic 


Baker, Smith & Co., 
Cor. Greene and Houston Sts., N. ¥., and 127 Dearborn St., Chicago, 


HUSSEY, WELLS & CoO., 


MANUFACTURERS OF ALL DESCRIPTIONS OF 


CAST STEEL. 


BEST REFINED STEEL FOR EDCE TOOLS. 


Particular attention paid to the Manufacture of 


Steel for Railroad Supplies. 


HOMOGENEOUS PLATES, 


For Locomotive Boilers and Fire Boxes. 


Smoke Stack Steel, Cast Steel Forgings, 


FOR CRANX PINS, CAR AXLES, &C. 














Also, Mannfacturers of the Celebrated Brand, 


“HUSSEY, WELLS & CO. CAST SPRING STEEL.” 


wr For Elliptic Springs for Railway Cars and Locomotives. «4 





Office and Works, Pittsburgh, Pa. 
BRANCH WAREHOUSES: 


88 MICHIGAN AVENUE, CHICAGO. 


139 and 141 Federal St., BOSTON. | 30 Gold St., NEW YORK. 








JNO. L. GILL, Jz. D. W. C. BIDWELL. 


CAR WHEEL WORKS. 


Gill & Bidwell, 


CHILLED WHEELS, 


For Locomotives, Passenger, Freight and Coal Cars. 
Office, 143 Water rennet | 
Cc 


on. CHERRY ALLEY. PITTSBURGH, PA. 


JOHN L. GILL, Jn., late Manufacturer, at Columbus U., of the CELEBRATED GILL WHEEL. 

















WENDELL’S PATENT 


Self-Oiling Journal Bearing, 








1. 2. 
FOR RAILROAD CARS, LOCOMOTIVES AND MACHINERY. 


As the perfect lubrication of the journals of railroad cars is a matter of great importance in the 
running expenses, as well vs saving of time lost by heated journ»ls, the SELF-OILING JOURNAL 
BEARING is offered # the most simple and effective me.ns of meeting this want. The bearing is made 
in the usual shape, and requires no alteration of 
the box, and is so constructed that while the whole 
strength and wearing metal is preserved, a chamber 
is formed within tor containing the oil, which is ap- 
plied to the journal by wicks passing through tubes 
cast in the bearing, as seen in cuts 1 and 2, also by 
pads composed of asbestus, black lead and paper pulp 
or other slightly porous material, fitted into recesses 
formed in the face of the bearing, extending nearly 
through to the oil chamber, with smaller openings 
into the same. Through these pads the oil filters 
a and always presents an oiled surface to the 
top of the journal, when and where it is most needed, 
and where in the ordinary bearing it receives the 
Jeast. See cuts 2 and 3, 


Patent Journal Bearing Company, 
Office, 59 John St., New York. 


CRERAR, ADAMS & C0., 


Railroad Supplies ! 


CONTRACTORS’ MATERIAL. 
11 and 13 Wells Street, 


CHICAGO, ILL. 





The Wendell 


P. 0. Box 5118. 
















Manufacturers of IMPROVED HEAD-LIGHTS for Locomotiver, 
Hand and 8 Lanterns, Car and Station Lamps, Brass Dome 
Casings, Dome Mouldings. Cylinder Heads, and Car Trimmings, of 
Rvary Description 


NELSON TOOL WORKS. 


Trade Mar! 157 East 32d St., N. Y. 


H, NELSON, t 


wt a 














Trade Mark. 
ea NELSON. 








CT 


hl 
< ity 


one 


Satria ii 





—— MANUFACTURERS OF —— 
Shackel Bars, Smiths’ Hand Hammers, 
Block Stone Sledges, Coopers’ Hammers. 
auls, asons’ Stone Axer, 
File Cutters’ Hammers = 
Sledges, aes Hammers, — 


Mining & Paving Tools, 

H. Nelson's Solid Eyed Pick, 
Kip Hammers, 

Stone Breakers, Sledges, 
Masons’ Peen & Scabbling Hammers,Blacksmiths’ 
Hand or Mash Hammers, Fullers, all sizes, asons’ Brick Hammers, 
Chipping Hammers, Swedges, all sizes, Horse Shoers’ Toois, 
Flaggers’ Hammers, Mill Picks, Crow Bars, Rail Tongues. 


@” HAMMERS of all kinds made to order, on receipt of Pattern or Drawing. = 
3" Special attention paid to Railroad Work. §™ Send for Mlustrated Catalogue. 


The New Jersey Steel and Iron Co., 


TRENTON, N.J., and 17 BURLING SLIP, NEW YORK, 


WOULD CALL SPECIAL ATTENTION TO THEIR 


MARTIN STE EL:! 


Acknowledged by all who have used it to be the best material now made for 


Firebox Plates, Locomotive Crank Pins, Piston Rods, Axles, 
And all the finer machine purposes, such as 


Rollers for Cotton Machinery, Lathe Screws, Sewing Machine 
Work, &c., &c. AJso, Makers of 


ROLLED IRON BEAMS, 


Iron and Steel Headed Rails, Merchant Iron, &e., &., 


MANSFIELD ELASTIC FROG COMPANY 





















OF CHICAGO. , 
AMOS T. HALL, President, | J. H. DOW, Superintendent. 


Are now prepared to receive and promptly execute orders for RAILROAD FROGS and CROSSINGS 
warranted to prove satisfactory to purchasers 


For DURABILITY, SAFETY and ELASTICITY—being a combination of Steel, Boiler Plate and 
Wood—they are UNEQUALED, as Certificates of Prominent Railroad Officials vill testify. 


The SAVING TO ROLLING STOCK’AND MOTIVE POWER ie at least equal to double the cost of 
the FxvG. Letters should be eddressed to 


CRERAR, ADAMS & CO., Gen’l Agents, 
inTo. 18 Wells Street. CHICAGO. 
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GENERAL FREIGHT DEPARTMENT. 


The Illinois Central Railroad 


ARE PREPARED TO TAKE FREIGHT FOR 


aa e ® 
Cairo, St. Louis, Peoria, — 
BLUOMINGTON, SPRINGFIELD, JACKSONVILLE, 


And AU Points in the Central and Southern parts of the State; 


MOBILE & NEW ORLEANS BY RAIL OR RIVER 


And ALL POINTS on the MISSISSIPPI below CAIRO. Also, to 
Freeport Galena and Dubuque. 





















@ Freight Forwarded with Promptness and Despatch, and 
Rates at all times as LOW as bv any other Route. 
BY THE COMPLETION OF THE BRIDGE AT DUNLEITH, 


THRY ARE ENABLED TO TAKE FREIGHT To avi Pormrs West or DUBUQUE 
(” WITHOUT CHANGE OF CARS! _#} 


DELIVER FREIGHT IN CHICAGO ONLY at the FREIGHT DEPOT of the Com 
pany, foot of South Water St. Parties ordering Goods from the East should have the packages marked 


“Via Illinois Central Railroad.” 
For THROUGH BILLS OF LADING, and further information, 
apply to the Locau Freient AGEnT at Chicago, or to the undersigned 


J. F. TUCKER, Gen. Freight Agt. 


Great Central Route. 


“BLUE LINE.” 


ORGANIZED JANUARY 1, 1867. 
















1871. 1871, 
OWNED AND OPERATED BY THE 
Michigan Central, Illinois Central, Chicago, Bur- 


n & Quincy, Chicago & Alton, Great 
Western (of Canada), New York Central, 
Hudson River, Boston & Albany, and Provi- 
dence and Woroester Railroads. 


Tue ** BLUE LINE °? is the only route that offers to shippers of freight the advantages of an 
unbroken gauge through from Chicago to the Seaboard, and to all {nterior Points on the line of Lastern 
Connections beyond Suspension Bridge and Buffalo. All Through Freight is then transported between 
;he most distant points of the roads in interest, 


WITHOUT CHANGE OF CARS! 


The i an ip t of allthe roads in interest is employed, as occasion requires, for the 
through service o this Line, and has of late been largely increased. This Line is now prepared to extend 
facilities for the transit and delivery of all kinds of freight in Quicker Time and in Better Order than 


ever before. 
wre The Blue Lune Cars 


are all of a solid, uniform build, thus — lessening the chances of delay from the use of cars of a 
mixed construction, and the consequent difficulty of repairs, while remote from their own roads. The 
Bluo Line is operated by the railroad companies who own it, without the intervention of intermediate 
parties between the Roads or Line and the public. 

Trains run through with regularity IN FOUR OR FIVE DAYS to and from New York and 
Boston. Especial care given to the Safe and Quick Transport of Property Liable to Breakage or Injury. 
and to all Perishable Freight. 

Claims for overcharges, loss or Sates, eomptly settled upon their merits. Be particular and direct 
all shipments to be mar! ed and consigned 


“BLUE LINE.” 


-. FREIGHT CONTRACTS given at the offices of the company tn Chicago, New York 
and Boston. , 


J. D. HAYES, Gen. Manaaer,.. Detroit. | P. K.JRanpaLu}69 Washington St., Boston, 





C. E. NoBig,..... t 1 J. JOHNSON Cairo, ™ 
— cy. fz: Ear py ee airo, 1, 
Gro. E. JARVIS,... on 5 ay, N.Y. | Np. RUIN « caiiass »:3-tesdiecovad Quincy, Il, 
THOS, HOOPS, Gen. Fr’t Aart. Michigan Central Railroad, Chicago. 
A. WALLINGFORD, Act. MC & . R., No. 91 Lake St., Chicazo. 
F. H, STEWART, Freight Agent Michigan Central Railroad 


INO. CRAMPTON, Gen. Ft. Agt. Great Western Railway, Detroit, Mich. 


Empire Line. 
THE EMPIRE TRANSPORTATION COMPANYW’S 


Fast Freight Line to the East 


TO THE COAL AND OIL REGIONS, 
Via Michigan Southern, Lake Shore, ‘and Philadelphia & Erie R. A.’s, 


WwitTniovunrTr’ TRANSFER! 
Oficcr, No. 72 LaSalle Street, ¢ hicage 
GEO, W. RISTINE, Western Superintendent, Cleveland, Ohio. 
WG. Van Domark, .265 Broadway, New York. | E.iL. 0’ Donnell,..................... Baltimore. Md. 
& B. McCullteh,....4:3 South 5th St., Philadelohia. | Wm. F. Smith,..................00cc0008 Erie, Pew: 
JOHN WHITTAKER, Pier 14 North River, New York. 


JOSEPH STOCKTON, Agent, Chicago. 
W. T. HANCOCK, Contracting Agent. 
WM. F. GRIFFITTS, Jr., Gen. Freight Ageut, Philadelphia. 




















TAYLOR BROTHERS & CO. 


CAST STEEL LOCOMOTIVE TYRES, 
Best Yorkshire Bar Iron 


BOILER PLATES. 


This Iron is uneqnaled for strength and durability, souna 
ness and uniformity It is capable of receiving the highest 
finish, which renders it peculiarly adapted to the manufacture 
of Locomotive and Gun Parts, Cotton and other Machinery 
Ch:in Bolts, &c. 


Sole Agency for the United States and Canadas 





No. 10 OLIVER 
STREET, 


= 





~The lightest Banning, 
EASIEST RIDINC, 
Most Economical 


STREET CAR | 


IN USE. 





HIGLEY’S PATENT 


Street Car Running Gear 


— AND— 


BRAKE, 


Made and Sold by 


The McNairy & Claflen Manuf’g Co. 


CLEVELAND, 0. 


Union Gar 


Sole Proprietors of 















Wool-Packed Spiral. 


HEBBARD CAR SPRING! 


Hebbard. 





Offices: No, 4 Dey St., New York, and 19 Wells St., Chicago. 


FACTORIES: JERSEY CITY, N. J., and SPRINGFIELD, MASS. 








Vose, Dinsmore & Co., 
NATIONAL SPRING WORKS, 


MANUFACTURERS OF 


VOLUTE BUFFER, INDIA RUBBER, RUBBER CENTER 
SPIRAL, COMPOUND SPIRAL, ‘‘ DINSMORE,” 





AND OTHER 


> RAILWAY GAR SPRINGS. 


Tar. 





“Dinsmore” Spring. Volute Buffer Spring. 


No. 1 Barclay St.,. NEW YORK. | No. 15 La Salle 8t., CHICAGO. 


WORKS ON 129th AND 130th STREETS, NEW YORK. 








J 





GEO. WESTINGHOUSE, Jr., Pres. ROBERT PITCAIRN, Treas. RALPH BAGALEY, Secretar 


Westinghouse Air Brake Company, 


OF PITTSBURGH. Incorporated by the State of Pennsylvania, 1869, 
MANUFACTURERS OF 


THE WESTINGHOUSE AIR BRAKE! 


A simple, cheap and effective invention, whereby the entire control of a train of cars is placed in 
the hands of the Engineer. It is in daily use on a number of the leading Railroads, and is recommend 
ed by the most prominent railroad mechanics in the country as an actual necessity. 














_A Trial Train furnished to any Railroad Company, to be paid foronly when {oun 
satisfactory. Full information furnished on application. 
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Leavenworth, Lawrence, women meer Doers vom m 


GALVESTON R.R. LINE. 
Two Distinct Lines of Railway from Kansas City, Mo. & Lawrence, Kan, 


UNITING AT OTTAWA, AND FROM THENCE A TRUNK LINE TO 


INDIAN TERRITORY! 


Passing Through the Finest Towns and Traversing the Richest 
Portion of this Splendid State. 


TWO DAILY PASSENGER TRAINS EACH WAY, 


Making Close Connection at Kansas City with all Roads East, 


And at THAYER, (Southern Terminus), with 


SOUTHWEST STAGE CO.’S OVERLAND COACHES, 


For WICHITA, SANTA FE and TEXAS, 











-_ o Al = 
500,000 Acres Choice Farming Lands! 
FOR SALE UPON THE MOST REASONABLE TERMS. 
This Road also Passes through the Best Portion of the 


Celebrated Osage Reservation! 
NOW OPEN FOR SETTLEMENT. 


Ask for Tickets via LEAVENWORTH, LAWRENCE & GALVESTON R. R., 
and Save TIME and MONEY! 


CHAS. B. PECK, M. R. BALDWIN, 
GEN. FREIGHT & TICKET AGENT. SUPERINTENDENT 


MOORE 
Steel 


Elastic Car Wheel Co. 


OF NEW JERSEY. 
Proprietors of 


MOOREK’S PATENT 


FOR THE MANUFACTURE OF 


ELASTIC CAR WHEELS, 


FOR PASSENGER AND SLEEPING COACHES, 
Noiseless, Safe, Durable and Economical. 














Also, Manufacturers of 


CAR WHEELS OF EVERY DESCRIPTION. 


H. W. MOORE, President. 
JAS. K. FROTHING WAM, Secretary. 
F. W. BLOODGOOD), Treasurer. 
, Works, cor. Green and Wayne Sts., JERSEY CITY, N. J 
P. O. Adaress- Box 129, Jersey City, N J. 


American Compound Telegraph Wire. 


More than 3000 Miles now in Operation, 


Demonstrating beyond question 11s superior working capacity, and great ability to withstand ihe 
elements. For RatLRoap LINEs, connecting a single wire with a large number of Stations, and for long 
circuits, this wire is peculiarly adapted; the large conducting capacity secured by the copper, with 
other advantages, rendering such lines fully serviceable during the heaviest rains. 


Having a core of steel, a smali number of poles only are required, as compared with iron wire con- 
struction, thereby preventing much loss of the current from escape and very materially reducing cust 








JOLIET, MORRIS, OTTAWA, LASALLE, PERU, HENRY, PEORIA, 


Lacon, Geneseo, Moline, 


ROCK ISLAND, DAVENPORT, 


Muscatine, Washington, Iowa City, 
GRINNELL, NEWTON, DES MOINES, 


COUNCIL BLUFFS & OMAHA! 


CONNECTING WITH TRAINS ON THE UNION PaciFic RAILROAD, FOR 
Cheyenne, Denver, Central City, Ogden, Salt Lake, 
White Pine, Helena, Sacramento, San Francisco, 


And Points in yw and Lower California; and with Ocean Steamers at San Francisco, for all Points in 
ina, Japan, Sandwich Islands, Oregon and Alaska, 
@ TRAINS LEAVE their Splendid new Depot, on VanBuren Street, Chicago, as follows: 


PACIFIC EXPRESS, (Sunday excepted) sy 
PERU ACCOMMODATION, (Sundays excepted) 
PACIFIC EXPRESS, (Saturdays excepted,) 


ELEGANT PALACE SLEEPING COACHES! 


Run Through to Peoria and Council Bluffs, Without Change. 


§27— Connections at LA SALLE, with Mlinois Central Railroad, North and South; at PEORIA, with 
Peoria, Pekin & Jacksonville Railroad, for Pekin, ge &c.; at PORT BYRON JUNCTION, for 
es, ae, and Port Byron; at ROCK ISLAND, with Packets North and South on the Miss- 
issippi River. 

2 For Through Tickets, and all desired information in regard to Rates, Routes, etc., call 
at the Company’s Offices, No. 37 South Clark Street, Chicago, or 257 Broadway, New York. 


A. M. SMITH, Gen, Pass, Agent. HUGH RIDDLE, Gen. Supt, P. A. HALL, Asst, Gen, Supt, 


KANSAS PACIFIC RAILWAY. 


Great Smoky EHill Route 
THROUGH KANSAS TO DENVER, COLORADO, 


Connecting with the DENVER PACIFIC R. R. for CHEYENNE ; 
UNION and CENTRAL PACIFIC R. R.’s, a NEW 


errr rere Terre rr.) 














forming, in connection with the 
ALL-RAIL ROUTE to 


Colorado, Wyoming, Utah, Montana, 
NEVADA, CALIFORNIA, 


AND THE PACIFIC COAST. 
THE ONLY ROUTE RUNNING PULLMAN DRAWING-ROOM & SLEEPING CARS THROUGH TO DENVER. 
a 


No Omnibus or Ferry Transfer! 43 
Direct Connections made in UNION DEPOTS at Kansas City [State Line,] with the Hanni- 
bal & St. Joseph, North Missouri and Missouri Pacific Railroads. 
Daily Trains leave Kansas City, State Line and Leavenworth, for Lawrence, Topeka, Emporia,» 
IHlumboldt, New Chicago, Chetopa, Junction City, Abilene, Salina, Brookville, Elisworth, Hays, KIT 
CARSON, DENVER, GREELEY, CHEYENNE, OGDEN, SALT LAKE CITY, CORINNE, 


Sacramento c& San Francisco. 
_ aoe at Kit Carson with Southern Overland Passenger and Mail Coaches for PUEBLO, 
TRINIDAD, SANTA FE, and all principal points in 
Old and New Mexico and Arizona. 


Connect at DENVER with the Colorado Central Railroad and Fast Concord Coaches, for 
Golden City, Black Hawk, Central City, Idaho City, Georgetown and Fair Play. 





Passenger and Freight Rates as low and conveniences as ample as by any Ronte. 
Ask for Tickets via KANSAS PACIFIC BAILWAY, which can be obtained at all 
principal ticket offices in the United States. 


BEVERLY BR. KEIM, Gen. Ticket Agi. T.P. OAKES, Gen, Freight Agt, A. ANDERSON, Gen, Sup't. 


Lawrence, Kansas. Kansas City, Mo, Lawrence, Kan. 








p 
of maintenance. OFFICE AMERICAN COMPOUND TELEGRAPH WIRE CO 


234 West 29th Street, New York. 
BLISS, TILULOTSON & CO., Western Agouts, 
247 South Water Street, Chicago. 














EVERY STYLE! 








LIGHT, STRONG 
— 


BLEGAN?!=— 


OMNIBUSES 


FARMS AND HOMES IN KANSAS. 


| Five Million Acres of Choice Farming Lands, situated along the line of this Great 
| National Route, at from one to six dollars per acre. For full particulars, apply to 


THE ERIE & PACIFIC DISPATCH 60. 


Are Authorized Freight Agents. 


For information, Contracts, and Bills of Lading, apply at their office, 64 Clark Street, Chicago. 
H. HI. RAPP, AGT. 


Western Union Railroad. 


CHICAGO & NOR?HWESTERN DEPOT, & CHICAGO DEPOT, 
MILWAUKEE, 


CHICAG®, 


THE DIRECT ROUTE! 
CHICAGO, RACINE & MILWAUKEE, 


Beloit, Savanna, Clinton, Pt, Byron, Davenport, Mineral Point, 
Madison, freeport, Fulton, Lyons, Rock Island, Sabula, 
Galena, Dubuque, Des Moines, Council Bluffs, 


OMAHA, SAN FRANCISCO 


AND ALL PRINCIPAL POINTS IN 


Southern and Central Wisconsin, Northern Illinois, and Central and Northern lowa. 
FRED. WILD, D. A. OLIN 


Gen. Ticket Agent. Gen. Su ntendent. 








| 


| MILWAUKEE 
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THE FAVORITE THROUGH PASSENGER ROUTE! 


Chicago, Burlington & Quincy 


RAILROAD LINE. 
$3 THROUGH EXPRESS TRAINS DAILY! 


FROM CHICAGO Hours. 1st Class Fare. FROM CHICAGO 








Days. 1st Class Fare. 


TOOMAHA, - = = 23 $20.00 |\TO DENVER, = = 2% $63.00 
“ ST. JOSEPH, - «=< 21 19.50| * SACRAMENTO, - 4% 118.00 
‘© KANSAS CITY, = 22 20.00; * SAN FRANCISCO, 5 118.00 





Trarns LEAVE Cuicago from the Great Central Depot, foot of Lake Street, as follows: 


BURLINGTON, reg COUNCIL BLUFFS & OMAHA LINE 


Matione! maxing EXPRESS. (Exce = Sunday,) stoppmg at all 
“4 s&-©? A.) a pation ons; making close connections at Mendota When I tin ols Cen- 
tral for Am 0 Galena, — Bubuces, LaSalle, E] Paso, Bloomington, &c. 


Cc AS’ (Bxcep 

e at ACTETC a rT TIRE. Leland, 

“ eto West and South of Galesbur 
LMAN PALACE DRAWI 


t Sunday,) stoppin, 
Mendota, “pieeovene 


ic BROOM CARS 


logs Me 


are LR to this train daily from —" 


- ‘OOP BLUFFS & OMAHA WITHOUT CHANCE! 


P, M. PACI IC NIGHT PR . (Daily, except Saturday.) 
ngton, Ottumwa, DesMo nes, Nebraska City, Counci 
2. Omaha, =“ 7: oats West. Pullman Drawing Room Sleeping Car attached to 


Coaches, from Chicago to 
e Route between 


CHICAGO, COUNCIL BLUFFS & OMAHA, 


—— RUNNING THE CELEBRATED—— 


Pullman Palace Dining Cars! 
49 MIXIXL:E!S THE SHORTEST ROUTE BETWEEN 


Chicago & BHeokuk, 


And the Only Route Without Ferrying the Mississippi River ! 


ST. — LEAVENW'TH & KANSAS CYPY LINK, 


IL AND EXPRESS t Sunday,) stopping at all 
My ons between cago a Galesburg; making close connec- 
if at Mendota - ft M. © for Amboy, Dixon, Freeport, Dunleith, Dubuque, La Salle, El 


Paso, Bloomington, & 
A, Mi, EASERIO FP RRR aly, sresps Sunday) with | Ds 


< >:4 
SLEEPING cA attached, aan — from Chicago to KANSAS CITY, Without channet : 


DOC P.M, PAINS R Soar iesehag Ua? wits sas 
Kansas City, Lawrence, Topeka and Denver, 


(e WITHOUT CHANGE ! _gt 
6G< MILES THE SHORTEST AND ONLY Ri ROUTE BETWEEN 


Chicago and Kansas City 


this Train daily from icago to Burlington, and - +! 
Council Biuffs ah Omaha, without change! his is t 


om mee 





WITHOUT CHANGE OF CARS OR FERRY. 
115 MILES The Shortest Route bet. Chicago & St. Joseph. 
THE SHORTEST, BEST AND QUICKEST ROUTE BETWEEN CHICAGO AND 
Atchison, Weston, Leavenworth, Lawrence, 
AND ALL POINTS ON THE KANSAS PACIFIC R’Y. 

' RIVERSIDE & HINSDALE ACCOe OR ATION.2 7:00 A. M. 1: 30 & 6: 15 P.M 
GALESBURG PASSE ER x 
| ocal Trains Leave] ieakinees PASSENGER 
AURORA PASSENGER. ................... 00200085 5: 30 P 
Ask for Tickets via Chicago, Burlington & Quincy Rallroad, which can be ob- 
tained at all eee offices of connecting roads, at Company’s office, 63 Clark Street, and at 
Great Central Depot, Chicago at as low rates as by any other route. 
’ 
ROB’ Toetaeninnee? SAM’ oF eae een? E. As DARKER, 


= bie Agt., 
CH GO. 








THE GREAT THROUGH PASSENGER ROUTH TO KANSAS 


IS VIA THE OLD RELIABLE 


HANNIBAL & ST. JOSEPH 


SECORT LIN ©. 
Crossing the Minstesipp}_s at Quine oF, 
Brid runn ree Daily Express Trains, Through Car d Pull 
” Sieeping = ey from y AR & Quincy to Sr. Joseph & Kansas Ciy. 
The Advantages gained by this Line ovar any other Route from Chicago, are: 


11S MiILEs THE SEConR TEST 
To Si. Joseph, Atchison, Hiawatha, Waterville, Weston, Leavenworth, 


G4 MILES THE sHOnRTEST! 


To Kansas City, Fort Scott, Lawrence, Ottawa, 


Garnett, Iola, Humboldt, Topeka, Burlingame, Emporia, Manhattan, Fort Riley, Junction City, Salina, 
Ellsworth, Hays, Sheridan, Olathe, Paola, Cherokee Neutral Lands, Baxter Springs, Santa Fe, 
New. Mexico, and all Points on the KANSAS PACIFIC, and MISSOURI RIVER, FT. 

SCOTT & GULF R. R's, with which we connect at Kansas City Union Depot. 


TulS BEING THE SHORTEST LINE AND QUICKEST, is consequ 
one tha: is posted thinks of taking any other Route from Chicago to reac och 





e 








ently the cheapest; and no 
principal points in 


Missouri, Kansas, Indian Territory, or New Mexico, 


DAILY OVERLAND STAGES from west end Kansas Pacific Railway, for Pueblo, Santa Fe, Den- 
ver, and points in Colorado ami New Mexico. 


Tuts is also a most desirable Route, via St. Joseph, to Brownsville, Nebraska City, Council Bluffs, 
and Omaha, connecting with the Union Pacific Railroad for Cheyenne, Denver, Salt Lake, Sacramento, 
San Francisco, and the Pacific coast. 


Through Tickets for Ste at all Ticket Offices. 
Omnibue Transfers and Ferriage avoided. 


P. B. GROAT, Gen. Ticket Agent. 
HANNIBAL, Mo 


Baggage Checked Through, and 


GEO. H. NETTLETON, Gen. Supt. 


Hannisat, Mo. 





and the Missouri_at Kansas City on New Iron | 


Old, Reliable, Air-Line Route! 


MUCAG, ALTON & ST. LOUIS ff. 


SHORTEST, QUICKEST AND ONLY DIRECT ROAD TO 


Bloomington, Springfield, Jacksonville, Alton, 


—— AND —— 


sT. LOoOowuwis ! 
WITHOUT CHANGE OF CARS. 


THE ONLY ROAD MAKING IMMEDIATE CONNECTIONS AT ST. LOUIS 
WITH MORNING AND EVENING TRAINS 


—_ os 


ATCHISON, LEAVENWORTH, KANSAS CITY, 


Lawrence, Topeka, Memphis, New Orleans, 


And All Points South and Southwest. 

















® TRAINS leave Curcago from the West-side Union Depot, near Madison Street Bridge._ges 


. A e 
I RS ios sinks cnn cassscowesa¢sdssssacacassnceay *9:15 A. Mi. *8:05 P. Mi. 
JOLIET pee aon Scccccevevescvescccccccescoces *4:00 P. Mi. *9:40 A. M. 
de incislaceinecsscancbssieassncaoecncsipseee +5330 «66 *12:50 P. M. 
LIGHTNING EXPRESS..000000000°000 000000 19:00 «© *7:30 A. MI. 


*Sundays excepted. 
tDaily; Saturdays it runs to Bloomington only. 
{Saturdays and Sundays excepted. Monday mornings this train runs from Bloomington to St. Louis, 


This is the ONLY LINE Between CHICAGO & ST. LOUIS BUNNING 


Pullman's Palace Sleeping and Celebrated Dining Cars | 


BAGGAGE CHECEHEED THROUGH. 
Through Tickets can be had at the Company’s office, No. 55 Dearborn street, Chicago, or at the 


Depot, corner of West Madison and Canal streeta, and at all principal Ticket Offices in the United States 
Canada. Rates of Fare and Freights as low as by any other Route. 


A. NEWMAN, Gen. Pass. Agent. J. C. McMULLIN, Gen. Supt. 


Pacific Railroad of Missouri. 


THE MOST DIRECT AND RELIABLE ROUTE FROM 8ST. LOUIS THROUGH TO 














i 
"KANSAS CITY, LEAVENWORTH & ATCHISON, 


s@> WITHOUT CHANGE OF CARS! “a 


Close Connections at KANSAS CITY with Missouri Valley, Missouri River, Ft. Scott & 
Gulf, and Kansas Pacific R’ys, for Weston, St. Joseph, Junction City, Fort Scott, 
Lawrence, Topeka, Sheridan, Denver, Fort Union, Santa Fe, and 


ALI. POINTS WEST! 


Ge At SEDALIA, WARRENSBURG and PLEASANT HILL, with Stage Lines for Warsaw, 
:| quser. Bolivar, Springfield, Clinton, Osceola, Lamar, Carthage, Granby, Neosho, Baxter Springs, Fort 
ibson, Fort Smith, Van Buren, Fayetteville, Bentonville. 


PALACE SLEEPING CARS on all NIGHT TRAINS. 
Baggage Checked Through Free! 


THROUGH TICKETS for eale at all the Principal Railroad Offices in the United States and Cana- 
das. Be Sure and Get your Tickets over the PACIFIC R. KR. OF MISSOUR}. 


iw. B. HALE, THOS. McKISSOCK. 


Gen. Pass. and. Ticket Ast, General Superintender', 


THE UNION PATENT STOP WASHER, 


Manufactured at Coatesville, Chester Co., Pa., on the 
| line of the Pennsylvania Central R. R., has now stood 
| the test of = use on the above road, the Phila- 
| phia. Wilmington & Baltimore and Philadelphia & 
| Reading Railroads, for the past two years, and proved 

itself to be what is claimed for it—a — security 
| against the unscrewing or receding of nuts. Its sim- 
| plicity, efficiency and cheapness over any other appli- 
| ance for the purpose should recommend it to the 

attention of a persons having charge of Railroad 
| tracks, care and machinery. 

It is especially adapted to. and extensively used by 
| leading Railroads of the country for the purpose of se- 
curing nuts on railway joints. 

The accempanying cuts show the application of the 
| Washer. For further information, app y to 


| A. GIBBONS, Coatesville, Pa. 
| 


‘PITTSBURGH CAST STEEL SPRING WORKS. 
A. French c& Co., 


Manufacturers of Extra Tempered, Light Elliptic 


CAST STEEL SPRINGS, 


FOR RAILROAD CARS AND LOCOMOTIVES, 


FROM BEST COAST STEEL. 
OFFICE AND WORKS:—Oor. Liberty and 2ist Sts., PITTSBURGH, PA. 


ST. LOUIS BRANCH, M. M. BUCK & CO. | CHICAGO BRANCH, 88 Michigan Ave. 
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LLINOUS CENTRAL RALLROAD. 


PASSENGER TRAINS LEAVE CHICAGO FROM THE GREAT CENTRAL DEPOT, FOOT OF LAKE ST. 


ST. LOUIS AND CHICAGO 


TECRoOvUGH LIN se. 
No Change of Cars from Chicago to St. Louis. 


9:90 A, M. DAY HXPRESS Sundays Ex. 


Arriving in ST. LOUIS at 10:30 P. M. 


$15 P, M. HAST LINE. Saturdays Exoepted. 


Arriving at ST. LOUIS at 8:00 A. 








AT ST. LOUIS, Direct Connections are Made FOR 


Jefferson City, Sedalia, Pleasant Hill, Macon, Kansas City, 


LEAVENWORTH, ST. JOSEPH & ATCHISON, 


—Connecting at KANSAS CITY for— 
LAWRENCE, TOPEKA, JUNCTION CITY, SALINA, SHERIDAN, 


Denver and San FErancisco! 


CAIRO, MEMPHIS AND NEW ORLEANS LINE. 


No Change of Cars from Chicago to Cairo. 
en re 


Arriving at Cairo 2:05 A. M., 
Vicksburg 9:25 A. M., New Orleans 11:05 A. M. 


8:15 P, M, CAIRO EXPRESS, Boe Sansa 


4:15 A. M., Little Rock 7:00 





Sundays Excepted. 


emphis 12:45 P. M., Mobile 9:25 A. M, 


P. M., Vicksburg 8:10 P. M.. New Orleans 1:30 A. M. 


4:50 P. M. CHAMPAIGN PASSENGER, 


Arriving at Champaign at 10:45 P. M. 


& THIS IS THE ONLY DIRECT BOUTE TO 


Humboldt, Corinth, Grand Junction, Little Rock, Hot Springs, 
Selma, Canton, Grenada, Columbus, Meridian, Enterprise, 


MEMPHIS, VICKSBURG, NEW ORLEANS & MOBILE. 


At NEW ORLEANS, connections are made for 


GALVESTON, INDIANOLA, 


And all Parts of Texas. 





@” NOTICH.—This Route is from 100 to 150 MILES SHORTER, and from 
12 to 24 HOURS QUICEER than any other. 





THIS IS ALSO THE ONLY DIRECT ROUTE TO 


DECATUR, TERRE HAUTE, VINCENNES & EVANSVILLE. 


Peoria and Keokuk Line. 
9:90 A.M, KEOKUK PASSENGER, Sun. Exoepted. 


. Peoria 5:42 P. M., 
Canton 7:15 P. M., Bushnell 8:57 P. M., Keokuk 11:15 P. M., Warsaw 11:40 A. M. 


Elegant Drawing Room Sleeping Cars 


ATTACHED TO ALL NIGHT TRAINS. 


Spacious and Fine Saloon Cars! 


WITH ALL MODERN IMPROVEMENTS, BUN UPON ALL TRAINS. 














BAGGAGE CHECKED THROUGH TO ALL IMPORTANT POINTS. 


= For Through Tickets, Bioepiag Cos Berths, 
of the Company in the Great Central Depot, foot of 


Hyde Park and Oakwoods Train, 


Baggage Checks, and information, apply atthe office 
e St. 


ate. Hee raan,..SHEe. SEE wy 
HYDE PARE TRAIN,... *6:20A.M. 7.45A.M.| HYDE PARK gocce . M. 215 P. 
HYDE PARE TRAIN... *8:00A.M. °9.90A.M.| HYDE PARK TRAIN,....°6:10P,M. 97:85 P.M 
HYDE PARE TRAIN,.. *12:10P. M. #1:45 P. M. 





CHICAGO 


Comprising the SRinerey RAILROADS from CHICAGO Directly NORTH 


ALL RAIL TO THE PACIFIC OCEAN! 
Great California Line. 


LEAVE WELIS STREET DEPOT AS FOLLOWS: 


8:30 A. M. Clinton Passenger.|10:00 P. Mf. Night Mail 
10:45 A. M. Pacific Express.| 10:00 P. M. Rock Island Pass. 
10:45 A. M. Rock Island Exp.'4:00 P. M. Dixon Passenger. 


For Sterling, Rock Island, Fulton, Clinton, Cedar Rapids, Boone, Denison, Missouri Valley Junction, 
Sioux City, Counci) Bluffs and Omaha, there connecting with the 


UNION PacrFic RNR. RR. 


For Cheyenne, Denver, Ogden, Salt Lake, the White Pine Silver Mines, Sacramento, San Francisco, and 





NORTHWESTERN ft. W. 





all parts of Nebraska, Colorado, New Mexico, Arizona, Wyoming, Montana, 
Idaho, Utah, Nevada, and the PACIFIC COAST. 
FROM CHICAGO Hours, st Class Fare, FROM CHICAGO Days, ist Class Fare. 


To OMAHA.,...... 23 $20.00|To SACRAMENTO,. 4 $118.00 
‘© DENVER,..... 52  65.00| “ SAN FRANCISCO,5 118.00 


TRAINS ARRIVE:—Night Mail, 7.15 a.m.; Dixon Passenger, 11.10 a. m.; Pacific Express 
4:15 p. m.; Rock Island Express, 4:15 p. m.; Clinton Passenger, 6:45 p. m. 


FREEPORT LINE. 
9.00 A. M. & 9.00 P.M. Ea,2elviders; Rocktord, Freeport, Galena, Dun- 


leith, and St. Paul. 
4.00 P. Ma, Rockford Accommodation. 
5.30 P.M., Geneva and Elgin Accommodation 
6.10 P. M., Lombard Accommodation. 
5:50 P.M., Junction Passenger. 
TRAINS ARRIVE :—Freeport Passenger, 2:30 p. m., 6:40 a. m.; Rockford Accommodation 


11:10 a. m.; Geneva and Elgin Accommodation, 8:45 a. m.; Junction Passenger, 8:10 a. m.; Lombard 
Accommodation, 6:50 a. m. 


WISCONSIN DIVISION. 


3" Trains leave Donet cor. West Water and Kinzie Sts., daily, Sundays excepted, as follows: 
10.00 A M DAY EXPRESS, for Janesville, Monroe, Whitewater, Madison, Prairie du 
e e e Chien, Watertown. ‘Minnesota Junction, Portage City, Sparta, La Crosse, St. 
Paul, and ALL POINTS ON THE UPPER MISSISSIPPI RIVER; Ripon, Berlin, Fond du Lac, Oshkosh, 
Neenah, Appleton, and Green Bay. 

3.00 P. M., Janesville Accommodation. 
NIGHT EXPRESS, for Madison, Prairie du Chien, Watertown, Minnesota 
UPPER MISSISSIPPI RIVER. Rion Berlitz’ bp ad en Oankech, ake —~ ty Tugliteh, teen Teo, 
: on r ‘ond du enas) eton. 
and THE LAKE SUPERIOR COUNTRY. sci maaan 
5.30 P. M., Woodstock Accommodation. 


TRAINS ARRIVE :—7:00 a. m., 7:15 p. m.. 9:00 a. m., and 2:05 p. m. 


MILWAUKEE DIVISION. 








Thins 55.006s hss Sn0sben beds 000ebene bees nnesseesecenesén 2006000 8:15 A. M. 
EXPRESS, (ex. Sun.) Waukegan, Kenosha, Racine and Milwaukee,............++ «+++ 9:45 A. Mi. 
EVANSTON ACOOMENIODA THON og. ... 2. ccccccccccccccccces secsccccccccccceseces 1:00 P. Mi. 
HIGHLAND PARK PASSENGER beak aeiat Obs satbasnedebeannan 600006080002 6:20 P. M. 
MILWAUKEE ACCOMMODATION, with Socging Car attached..........++++ 11:00 P. M. 
KENOSHA ACCOMMODATION, (Sundays excepted) from Wells St. Depot..... 4:10 P. M. 
AFTERNOON PASSENGER, ... 0.00.01. cecc ces cece ceceesccecccceeseceneeees 5:00 P. M. 
WAUKEGAN ACCOMMODATION, (except Sundays) from Wells St. Depot..... 5:30 P. M. 


TRAINS ARRIVE :—Night Accommodation, with Slee 
4:15 p. m. Milwaukee Mail, 10:30 a. m.; Afternoon Passenger, 
tion, 8:25 a.m.; Kenosha Accommodation, 9:10 a. m.; Evanston Accommodation, 3. 
Park Passenger, 7.55 p. m. 


PULLMAN PALACE CARS ON ALL NIGHT TRAINS. 


Can be purchased at all principal Railroad Offices 


cont ROUGH TICKETS Fe dad toes cnt 1 Bio atte Bont 


East and South, and in 
H. P. STANWOOD, JOHN C. GAULT, 
Gen. Ticket Agt. Gen’! Supt. 


Milwaukee & St. Paul R. W. 


THE ONLY ALL RAIL LINE TO 


ST. PAUL AND MINNEAPOLIS! 


AND ALL PORTIONS OF 


Wisconsin, Minnesota & Northern lowa, 
PURCHASE TICKETS VIA MILWAUKEE. 


Passengers Going via Milwaukee, 


Have Choice of Seats in Clean Coaches, and on Night 
Trains, a full night’s rest in Palace Sleeping Cars. 


t@ BAGGAGE CHECKED THROUGH BY THIS ROUTE ONLY !-@ 


PASSENGERS FROM CHICAGO can obtain these Advantages only by 
he MILWAUKEE DIVISION of the CHICAGO & NORTHWESTERN R’Y. 


ing Car, 5:00 a. m.; Day Express, 
140 p.m.; Waukegan Accommoda- 
p-m.; Highiand 


























SPECIAL NOTICE.—Passengers destined to any place 
in Wisconsin, Minnesota, or Northern Iowa, either on or off the 
Lines of this Company, who cannot procure Through Tickets to 
their destination, should purchase their Tickets TO MILWAU- 
KEE, as this is the Great Distributing Point for these States. 
A. V. H. CARPENTER, 8. 8. MERRILL, 


. Pass. Agt. Milwaukee. Gen. Manager, Milwaukee 
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G1 Miles the Shortest Line 
CHICAGO TO NEW YORE. 


Pitts., Ft. Wayne & Chicago 


— AND — 


PENNSYLVANIA CENTRAL 


IS THE ONLY ROUTE 


Running its Entire Trains THROUGH to Philadelphia and New York, and 
the only Route running Three Daily Lines of Pullman Day and 
Sleeping Palaces, from Chicago to 


PITTSBURGH, HARRISBURG, 


PHILADELPHIA & NEW YORK, 


mw WITHOUT CHANGE ! et 


WITH BUT ONE CHANGE TO 


BALTIMORE, PROVIDENCE, NEW HAVEN,HARTFORD, 
SPRINCFIELD, WORCESTER & BOSTON! 


AND THE MOST DIRECT ROUTE TO WASHINGTON. 








2" Trains Leave WEST SIDE UNION DEPOT, corner West Madison and Canal Streets, as follows: 




















| Mail. Fast Express. | Pacific Exp. | Night Exp, 
.| 5.90A.M.! 9.00A.M.| 5.15P.M.| 9.00P. M 
Leave —CHICAGO........ ..-+-+- 236, 2686. 7 ee Ry 4% 
' 2.05 ** io — 
8. 4.06 “ 1.23 A.M 5.40 ‘ 
5.08 ‘* 2.45 ‘ ? ie 
. 6.30 “ 4.20 ‘ 8.55 “ 
6.50 “* 430 “ | 9.85 * 
6. 2 aie 5.00 * 10.05 ‘“ 
9.15 “a im 11.55 * 
> 10.40 “ 8.30 ‘ 1.30 P. M. 
" 1.55 A.M.| 12.10P.M.) 440 * 
1.57 5.44 “* 448 ‘ 10.00 * 
\. 6.55 ‘* 5.55 *‘* 2.40 A. M. 
oa * |} 11.25 = 2 ned ao x 
bes LADELPHIA.... ..20-.0--eescceceee 6. ai5 * 00 * 6. 
“ ie YORK, VIA PHILADELPHIA....... 10. . | 6.30 “4 641 * 10.30 . 
- 4 VIA ALLENTOWN.........- i VE Wscncdethccsacs 
“ Au MOR Por ce cae vict ae Faascecvaees 9.15 P.M.) 3.05 “ 2.30 A. M. 9.15 P. M. 
= page nappennanat! 1. am * 5.45 * 1.0 ‘ 
™ Was Dp MicaaGgkinkanhose~ssSoonbecees {| 9.00 *‘ 5.50 A. M ; 6 * 9.00 ‘ 








Boston and New England Passengers will find this Route especially Desirable, 
as it gives them an opportunity of Seeing the FINEST VIEWS 
AMONG THE ALLEGHANY MOUNTAINS, 


Besides Visiting PITTSBURGH, PHILADELPHIA and NEW YORK, without extra cost! 


Through Tickets will be ; jemneenes with their Bag- 


d sengers holdin 
po ee nee ORK, Without Charge 


gage, to Rail and Boat Connections in NEW 


ECKETS for sale at the Company's Offices, at 65 Clark St.; 52 Clark St.; 
cor hy Lagsile Sts.; and at Depot, Chicago. Also at Principal Ticket Offices in the West. 


sath OSE CRMMESTIONS ade oe ER EOTLINE for Cleveland aad Columbus "+ ‘® Cineinnath 
Express Trains are Equipped with WESTINGHOUSE AIR BRAKES, 
The Most Perfect Protection Against Accidents in the World! 


F.R. MYERS w.C. CLELAND, 


en. Pass. & Tkt Agt. P. F.W. & C. Ry Chicago. | Gen. Western Pass. Agt. P. F. W. & C. R'y,Chicago. 
T. L. KIMBALL, Gen. Western Pass. Agt. Penn. Cen. R. R. Chicago. 


Broad Gauge! Double Track! 
ERIE RAILWAY. 


BE=PRESSsS TRAINS DAITTIY ! 
From Cleveland, Dunkirk and Buffalo, 625 Miles, to New York, WITHOUT CHANGE@f Coaches! 


The Trains of this Railway are run in DIRECT CONNECTION WITE ALJ, WESTERN AND 
HERN LINES, for 


Elmira, Williamsport, Oswego, Great Bend, Scranton, Newburgh, 


NEW YORK, ALBANY, BOSTON, PROVIDENCE, 


AND PRINCIPAL NEW ENGLAND CITIES. 


New and Improved DRAWING ROOM COACHES are attached to the DAY EXPRESS 
Running THROUGH TO NEW YORK. 


ING COACHES, Combining all Modern Improvements, 


— apt Ventilation and the peculiar arrangements for the comfert of Passengers incident to the 
AD GAUGE, accompany all night trains to New York. 


one to two houte tor Western ta 


All Trains of Saturday run directly Through to New York. 


” Ask for Tickets via Erie Railway, which can be procured at 66 Clark Stree 


Chicago, and at all Principal Ticket offices in the West and Southwest. 
a. J. DAY, 


L. D. RUCKER, 











as Trains on this Railway will, when necessary, wait from 


WMH. R. BARR, 


General Superintendent, New York. | Western Passenger Agent, Chicago. | Gen’l Passenger Agent, New York 


Pan-Handale 


=— AI) -— 


Penna Central Route East! 


s@ SHORTEST AND QUICKEST ROUTE, via COLUMBUS, TO “Wa 


PITTSBURGH, BALTIMORE, PHILADELPHIA & NEW YORK 


On and after Sunday, NOVEMBER 2th, 1870, Trains for the East will run as follows: 
[DEPOT CORNER CANAL AND KINZIE 8TS., WEST SIDE. ] 


7:40 A. M. PA X_EXPRESS. 


[SUNDAYS EXCEPTED.] Via Richmond. Arri<ing at 
COLUMBUS .. 


. 3:00 A. _ HARRISBURG..10:35 P. M.| New Yorg.... 6:40 A. M. eee. - A.M 
PrrrsBURGH. .12: 15 PHILADELPHIA 3:10A. M.| Bautrmore. .. 2:30 A. M.|Boston. 5:05 P. M 


7.10 P.M. NIGHT EXPRESS 


(SUNDAYS EXCEPTED.] Arriving at: 


CoLumsBus.. .11:15 A. M.| HARRIsBURG.. 5:20 A. M.| New YoRE...11:40 A. M.| Wasuineron. 1:10 P. M . 
PITTsBURGH.. 7:25 P. M.| PHILADELPHIA.9,50 A, M.| BatTImorg... 9:30 A. M.| Bosron.......11:50 P. M Fe 


Palace Day and Sleeping Cars 


Run Through to COLUMBUS, and from Columbus to NEW YORK, Wrrnovut CHanee! 


OOLY ONE CHANGE 10 MEW YORK, PHILADELPHIA, OR BALTIMORE | 
CINCINNATI & LOUISVILLE AIR LINE SOUTH. 


35 Miles the Shortest Route to Cincinnati. 
18 Miles the Shortest Route to Indianapolis and Louisville 


<= Hours the Quickest Route to Cincinnati ! 


THE SHORTEST AND BEST ROUTE TO 
Hamilton, Wheeling, Parkersburg, Evansville, 
Marietta, Lexington, Terre Haute, Nashville, 


ALL POINTS IN CENTRAL & SOUTHERN OHIO, & INDIANA, KENTUCKY & VIRGINIA, 
— QUICK, DIRECT AND ONLY ALL RAIL ROUTE TO — 


New Orleans, Memphis, Mobile, Vicksburg, Charleston, Savannah, 


AND ALL POINTS SOUTH. 
Cincinnati, Indianapolis and Louisville Trains run as follows: 
THROUGH WITHOUT CHANGE OF CARS! 


7.40 A. DE. | 8.05 


(Sundays excepted) Arriving at (Saturdays pon ) Arriving at 

















Columbus, 


Chillicothe, 
Dayton, 


Zanesville, 


Es Cirkss3inekhinecdeneee. ave 1:15 P.M. | LOGANSPORT... ..........000 ecceececes 1:15 A. M. 
PN isan stages sop obsobecesonnreens Bs Ee | IOS v s0dkedaanons 6050506d0nsed ous 2:31 A. M. 
III Sc Noe 086s.c eves dcvceseoawts ee ee ha eee 9:35 A. M. 
IED Si ciasite ca aene side ebeoas Soe Fs ep | SIDEMAN OUED, 60. occ- cece sccdccbocsous 5:40 A. M. 
PIs acincte mccicincssscasccctcccns REED Ors Tes 1 RUIN, wtixs vcsevenseseénsensnaces 3:50 P. M 





Lansing Accommodation: Leaves 3:40 P. M. Arrives 10:55 A. M. 


PULLMAN’S PALACE SLEEPING GARS! 


Accompany all Night Trains between Chicago and Cincinnati or Indianapolis. 





G@ Ask for Tickets via COLUMBUS for the East, and via ** The AIR LINE ®? for 
Cincinnati, re re Louisville and points South. Tickets for sale and oy Car Berths 
secured at 95 RANDOLPH STREET, CHICAG®O, and at Principal Ticket Offices in the 
West and Northwest. 


WM. L. O’BRIEN, 


Gen. Pass. and Ticket Agent, Columbus. 


I. S. HODSDON 


Northwestern Pass. Agt. Chicago 
D. W. CALDWELL Gen Supt. Columbus: 


The Great Favorite Route for Missouri, Nebraska and Iowa, 


KANSAS CITY, ST. JOSEPH 


— AND — 
CouNciIL BLUFFS 


‘®” THROUGH LINE! “ea 
8S ® EXPRESS PASSENGER TRAINS Leave Union Depot Daily, on the arrival of Eastern 


Southern and Weste rains, crossing the Missouri River on thé 'New Iron Bridge at Kansas 
Ciry, passing the cities of 


LEAVENWORTH, ATCHISON, SAINT JOSEPH, 


NEBRASKA Orr’. 


Connecting at COUNCIL BLUFFS with Iowa Lines for all prominent points in Iowa, and making 
DIRECT CONNECTION at OMAHA with the Great Union Pacific Railroad, for 


CHEYENNE, DENVER, SALT LAKE, SACRAMENTO, SAN FRANCISCO 


And the Pacific Coast. 


Pullman’s Palace Sleeping Cars! 


ON ALL NIGHT TRAINS. 

















3" Ask for Tickets via the People’s Favorite Route, Kansas City, St. Joseph & Coun- 
ell Bluffs Railroad Line. 


A. L. HOPKINS 





A. C. DAWES 


Gen. Superintendent ST. JOSEP Gen. Passenger Agent, ST. J osErH, Me. 
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LAKH SHORE 


— AMD=-— 


MICHIGAN SOUTHERN R.W. 


THE GREAT THROUGH LINE BETWEEN 


CHICAGO, BUFFALO & NEW YORK, 


WITHOUT CHANGE! 
AND THE ONLY BAILWAY 


RUNNING PALACE COACHES THROUGH! 


— BETWEEN — 


CHIGAGO & NEW YORK, via BUFFALO 


= WITHOUT TRANSFER OF PASSENGERS ! -24 


All Trains Stop at Twenty-Second Street to Take and Leave Passengers. 
Baggage Checked at that Station for all Points East. 








EXPRESS TRAINS DAILY, [Sundays Excepted,] Leave 


Curcago from the New Depot, on Van Buren St., at the head of La Salle Street, as follow 
AIL TRAIN. 


A: | | VIA OLD BROAD AND AIR LINE. SUNDAYS EXCEPTED. 


Leaves 22d Street 7:45 A. M. Stops at ali Stations. Arrives—Cleveland, 9:35 P. M. 











9:00 A, M, SPECIAL NEW YORK EXPRESS, 


VIA AIR LINE. SUNDAYS EXCEPTED. 


Leaves—Twenty-Second Street, 9:15 A. MI. Arrives—Elkhart, 12:45 P. M.; Cleveland 9:45 P. 
M.; Buffalo, 4:10 A. M.; New York, 7:00 P. M. ; (Chicago Time) Boston, 11:45 P, M. 


This Train has PALACE SLEEPING COACH Attached, Running 


THROUGH TO ROCHESTER, WITHOUT CHANGE ! 


IN DIRECT CONNECTION WITH 


Wagner's Celebrated Drawing-Room Coaches on N. Y. Central R. R. 
Only Thirty-Three Hours, Chicago to New York! 








515 P.M, ATLANTIC EXPRESS (Daily), 


VIA OLD BROAD. 


Leaves—Twenty-Second Street 5:30 P. MI. Arrives—Laporte, 8:10 P. M. (Stops 20 minutes 
or Supper): arrives at Toledo, 2:50 A. M.; Cleveland, 7:25 A. M. (20 minutes for Breakfast); azrives at 
Buffalo, 1:50 P. M.; Rochester, 5:10 P. M. (20 minutes for Supper); connects with Sleeping Coach 
running Through from Rochester to Boston Without Change, making but One 
Change between Chicago and Boston. 


NEW AND ELEGANT SLEEPING COACH Attached to this Train, Running 
THROUGH from CHICAGO TO NEW YORK WITHOUT CHANGE! Arrives 
at NEW YORK, 7:15 A. M. 








.)0P ¥ Nierr BxPruss 


VIA AIR LINE. (DAILY EXCEPT SAT. & SUN.) 


Leaves—Twenty-Second Street, 9:15 P. Mi. Arrives—Toledo, 6:15 A. M. (20 minutes for 
Breakfast); arrives at Cleveland, 10:50 A. M.; Buffalo, 5:50 P.M.; New York, 12:00 M.; Boston, 
3:50 P. M, 





KALAMAZOO DIVISION. 


Leave Chicago 9:00 A. M. Arrive at Kalamazoo 4:10 P. M.; 
Grand Rapids, 7:10 P. M. 


Leave Chicago 9:00 P. M._ Arrive at Kalamazoo 7:25 A. 
M.; Grand Rapids, 10:15 A. M. 





(a There being no heavy grades to overcome, or mountains to cross, the road bed 
nd track being the smoothest and most perfect of any railway in the United States, this Company run 
heir trains at a high rate of speed with perfect safety. 


(@ Travelers who wish to SAVE TIME and make SURE CONNECTIONS, 


purchase Tickets via 


LAKE SHORE & MICHIGAN SOUTHERN R’Y. 


THE ONLY LINE RUNNING THROUGH BETWEEN CHICAGO AND 
BUFFALO, WITHOUT TRANSFER, and in Direct Connection with NEW YORK 
CENTRAL RAILROAD and ERIE RAILWAY. 


General Ticket Office for Chicago, No. 56 Clark Street, 
CHAS. F. HATCH, F. E. MORSE, 


GREAT CENTRAL ROUTE! 


SPHED ! COMFORT! SAFETY! 


MICHIGAN CENTRAL 


— AND — 


Great Western Railways. 


THE FAVORITE ROUTE, VIA NIAGARA FALLS, TO 


NEW YORK, BOSTON, 


AND ALL EHASTERN POINTS. 


Pallman’s Drawing-Room Cars 
FROM CHICAGO TO NEW YORK WITHOUT CHANGE. 


CELEBRATED HOTEL CARS FROM CHICAGO TO ROCHESTER, 


Passenger Trains leave Chicago from Depot, foot of Lake Street, as follows: (All Trains 
Stop at Twenty-Second Street Station to receive and leave Passengers.) 


Ae 40 A, MAIIZ TRAIN, Sundays Excepted, 


as a car attached from Chicago going over both Main Line and Air Line 
for Lansing, Saginaw and Bay City. 


H 
8 Division, Without Change. Connect: at New Buffalofor St. Joseph; at Jacksen 
9:00 A NEV YoR XK ESTPRESssS. 
' | | 


(SUNDAYS EXCEPTED.) Arrives at Michigan City at 11:10 A. M.; Niles, 
12:20 P. M. ee | Kalamazoo, 2:10 P. M.; Marshall, 3:24 P. M ; Jack- 
son, 4:30 P. M.; Detroit, 6:55 P. M. [Supper]; London, 11:25 A. M.; Hamilton, 2:35 A. 
Falls, 4: A. M.; Rochester, 7:10 A. M. te wo P $ 
Springfield, 7:40 P. M.; BOSTON, 11:45 BP. M. 

















M.; Niagara 
Albany, 2:00 P. L.; NEW YORK, 7:00 P.M. 
This Train connects at ROCHESTER with 


Wagner's Drawing Room Car through to New York without change! 


Connects at Kalamazoo direct fur Grand Rapids, Muske gon, Whitehall, &c., &. 


9:30 A CINCINNATI & LOUIS EXP 
00 By Bhs CUDA SD EU aaperones Oars to Hndlanapotie ona 


4:10 P, M, Kalamazoo, St. Joseph and Three Rivers Accom.. 


(SUNDAYS EXCEPTED.) Arrives at New Buffalo at 7:05 P. M.; St. Jo- 
seph, 8: 40 P. M.; Kalamazoo, 1:05 P. M.; Three Rivers, 10:00 P. M. 


15 P, ATLANTIC BHSTZPRESsS. 


Leaves — re ¢@” Arrives at Michigan City at 7:18 P. M.; Niles, 8:30 
P. M. [Supper]; Kalamazoo, 10:40 P. M.; Jackson, 1:10 A. M.; Detroit, 

3:45 A. M.; London, 8:35 A. M. | Breakfast]; Hamilton, 11:40 A. M.; Niagara Falls, 1:30 P. M.; Buf- 

falo, 3:20 P. M.; Rochester, 5:10 P. 

field, 6:40 A. M.; BOSTUN 11:00 A. 


M.; Albany, 1:30 A. M.; NEW YORK, 6:46 A. I.3 Spring- 

M.A MAGNIFICENT — 
PULLMAN DRAWING-ROOM SLEEPING CAR 
IS ATTACHED TO THIS TRAIN DAILY, FROM 


CHICAGO TO NEW YORK CITY. 
(# The Celebrated HOTEL CAR is also Attached to this Train from 
CHICAGO to ROCHESTER. 


ee SPECIAL NOTICE.—Boston and New England Passengers will please notice that thi 
Train now makes a direct connection through. A Sleeping Car is attached at Rochester at 5:30 
P. M., ranning through to Springfield, Mass., thus avoiding transfer at Albany. Breakfast at Spring- 
field. This Train reaches Springfield early enough second morning to CONNECT WITH ALL TRAINS 


up and down the Connecticut 
6:30 P CINCINNATI & LOUIS EXPRESS 
. 0 t 


(SATURDAYS EXCEPTED.) Through Sleeping Cars to Louis- 
ville without Change. 

. NIGHT EXPRESS. Saturdays and Sundays Excepted 

1 ‘ G2 Arrives at Michigan City at 11:03 P. M.; Niles, 12:25A.M.; Kalamazoo, 

2:00; Marshall, 3: 12; Jackson, 4:25; Grand Trank Junction, 7:00; Detroit, 

7:45; London, 1:45 P. M.; Hamilton, 4:35; Toronto, 9:35; Niagara Falls, 5:40; Buffalo, 7:15 P. M.; 

Rochester, 9:10; Syracuse, 12:25 A. M.; Rome, 1:55; Utica, 2:25; Albany, 6:30 A. M.; NEW YORK, 

2:00 M.3; BOSTON, 3:30 P. M. 


A PULLMAN PALACE SLEEPINC CAR 


Is attached to this Trainfor DETROIT. This Train connects at DETROIT JUNCTION with 
Grand Trunk Railway for 


MONTREAL, OGDENSBURG, &c. 


9:00 P Grand Rapids H= press. 
1 7] ' 


oy. AND SUNDAYS EXCEPTED.) Arrives at Grand Rapids at 
An Elegant Pullman Sleeping Car 


IS ATTACHED TO THIS TRAIN 


THROUGH TO GRAND RAPIDS WITHOUT CHANGE! 


Connecting there Direct to MUSKEGON, WHITEHRALL, &c., &c., 


CIAL NOTI —The GREAT WESTERN RAILWAY of Canada 
nae Ae e past WO" put Own 140 miles of New Rail, (a tengo pecpention of the same bein 
Steel Ralls, and otherwise improved their track, so that it can be truly said that it is in as good cond: 
tion as any Line in the country. 








” Threagh Tickets (and seeured accommodations in ey Sleeping Cars) can be 
urchased in Chicago at 60 Clark street (under Sherman House); at 48 Clark street (Grand Trunk 
ilway); at 53 Clark street (N. Y. C. R. R.); at office under Briggs House; at Great Central Depot, 


and at 
General Office in Tremont House Block. 
H.E. SARGENT, W.K. MUIR, RY 0, WENTWORTH 





General Superintendent, CLEVBLAND,OmIO General Western Passenger Agent, CuIca¢o. 





Gen. Sup’t M. C. R. B. Gen. Sup’t Gt. W. R’y. Gen. West. Pass. Agt. M.C. & Gt. W. Ry 
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NOTICES OF THE PRESS. 

** Of great interest to railroad men.”—(Delaware 
(O.) Gazette. 

** Valuable because of its reliability.”—{|Holmes- 
burg (Pa.) Gazette. 

“A valuable encyclopedia of railway topics.” 
—{The Stockholder. 

“The best journal of the class published.”— 
{ Philadelphia Herald. 

** An excellent journal for railroad men.”—{Man- 
kato (Minn.) Record. 

“The best paper of the kind now extant.”— 


[Official Railway News. 

* Pro much for the fuature.”—({Detroit 
Commercial Advertiser. 

** A model of what a railroad newspaper should 
be.”—{Chicago Tribune. 

“The best journal of its class in the Tuited 
States.”—{LaCrosse Leader. 

‘* We regard it as the best railroad paper out.”— 
[Peoria National Democrat. 

‘* Every railroad man reads the GazETTE.”— 
Bloomington (Ill.) Leader. 

“A complete repository of railroad news.”— 
(Harrisburg (Pa.) Patriot. 

‘* Equal in appearance to any technical journal 
of America.”—[ Atchison Patriot. 


‘The best medium for railroad information pub- 
lished.” —{Kankakee (I11.) Times. 


*“* Replete with matters connected with railroad- 
ing.”-{Holmesburg (Pa.) Gazette. 


** Well worthy the patronage of all intelligent 
railroad men.”—{Kalamazoo Gazette. 


‘** A well-edited paper, showing industry and in- 
telligence.”—{ American Railway Times. 


“The best informed railway newspaper publish- 
ed in the West.”—{Aurora (Ill.) Beacon. 


** Unquestionably the best railroad journal in the 
United States.—{[Waukegan (Ill.) Patriot. 


“Standing in the front ranks of railroad jour- 
nals.”—{Snow’s Pathfinder Railway Guide. 


“Makes a very handsome appearance and is full 
of valuable matter.”—[Chicago Evening Post. 


‘An impartial and independent journal, valuable 
to every vailroad man. ~-{Parkersbarg (W. Va.) 
Times. 

“Of great interest to railroad men, and almost 
e walle so to those who use railroads.”—[Marshall 
(Mich) Statesman. 

**It must prove a very valuable pa 
holders and those who are interested 
—{New York Globe. 


“Every man who is at all interested in railroads 
would do well to take the Gazerre "—[Jackson- 
ville (Il.) Independent. 


** All who desire to kee 
the subjects connected wi 
—[{Milwaukee Wisconsin. 


“One of the best conducted and most interest- 

ing railway journals published in this country.” 
New Haven Railway Courant. 

** It will compare favorably with any similar pub 
lication, not only in New York or Boston, but in 
London or on the Continent.”—{Waukegan (Ill.’ 
Gazette. 


rto stock- 
railroads.” 


themselves posted on 
railroads will take it.” 
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THE RAILROAD GAZETTE. 


A Weekly Jourual of Transportation, Engineering and Railroad News. 


Devoted to the Discussion of Subjects Connected with the Busi- 


Hess of Transportation, 


and the Dissemination 


of Railroad News. 


OO 


Illustrated Descriptions of Bagincering Works and 


Railroad Machinery and Rolling Stock. 


Contributions from Practical Railroad Men, on the Business of Railroading. 


A Complete Record 


NEW ORGANIZATIONS 
PROGRESS OF NEW ROADS. 


ELECTIONS AND APPOINTMENTS. 


RAILROAD LAW. 
The Cream of the American and 


/ of Railroad News. 


ENGINEERING AND MECHANICS. 


TRAFFIC AND EARNINGS. 
LAKE AND RIVER NAVIGATION. 
RAILROAD MANUFACTURES. 


European Technical Periodicals. 


An Impartial and Independent Journal, Valuable to Every Railroad Man. 


TERMS 
Single copy, per ANNUM, ......... cs eeeceeccees $4.00 
Ten Copies, per ANNUM,.......6. --seseeeseeees 35.00 


ADVANCE PAYMENT is required. 


OF SUBSCRIPTION : 


Forty copies, per annum, and one to the per- 
son who gets up the club..........--.-++++ $120.00 


CaNnaDa SUBSCRIBERS, twenty-five cents additional. 


Sine ie Coprss, ten cents each. 


ADVBRTISING Rates will be made known on application. 


Addrese— 


A. N. KELLOGG, Publisher, 


110 and 112 Madison St., Chicago. 








‘Has always been one of the best papers of the 
coN®2x.for railroad intelligence."—[New York 
Cc og ~~end Financial Chronicle. 


* Has ~of the most valuable pub- 
lications in the Cm *, * Is bound 
to continue its sway a. 71 g railroad journal 
of the country.—[Sedalia (Mev., Bazoo. 


** In its financial and commercial views in con- 
nection with the railroad interests of the country, 
may be regarded as.one of the first papers of the 
United States.”—[Pensatola Observer. 


**As it devotes much attention to Southern rail- 
road and industrial interests, it is always interest- 
| ing to Southern readers.”—[Galveston News. 





‘For railroad men and others wishing to keep 
| themselves thoroughly posted on railroad matters 
i — of no better paper.”—[Madison State 
| Journal. 


| ‘One ot our most valuable exchanges. * * * 
| [te columns teem with reliable information of 
gos benefit to railroad men of every section of 
' the United States.”"—{Leavenworth Bulletin. 


NOTICES OF THE PRESS, 


“In every respect a worthy a emaive of 
the energetic and go-ahead city where it is pub- 
lished.” —[Cincinnati Railroad Record. 


‘‘A most valuable thing to the engineer and all 
railway men, the ca: italiet, traveler mechanic and 
general reader.”—{Brooklyn (N. Y.) Argus. 


‘“ We know not where its equal can be found. 
<S * One of the most valuable journals in 
the country.”—[Evansville (Wis.) Review. 


**Full of information, scientific and general, 
with regard to railroads all over the country, their 
Seostpastion, operation, etc.”—[Rochester Uhron- 
cle. 


“This excellent weekly keeps its readers better 
posted as to what is going on in the railroad world 
— any other we have seen.”—{Albany (Ga.) 

ews. 


“We consider it the most complete mirror of 
our railroad, shipping, monetary and other chief 
interests to be found in the country.”—[Nebraska 
Register. 


“* A publication of great value to every one in 
terested in railroads and railroading, and its scien- 
tific articles are of great value to every scholar.” 
—[Oshkosh (Wis.) Northwestern. 


‘“*Emphatically a journal of a. and 
contains every conceivable item of news on the 
subject of railroads, steamboats, telegraphs, ex- 
press companies, etc.”—[F lint (Mich. ) Globe. 


“The news is very full, the discussions are con 
ducted in good temper and with excellent informa 
tion. To judge from this first number, the con 
ductors of the Gazetre know what “railroading” 
is, and what a proper weekly journal should be.” 


—[{New York World. 

““A very neat publication in — of appear- 
ance, and, as it always has been, is nowa reliable, 
interesting and accurate journal, ably edited in its 
various departments. * * Our scissors 
have wandered over its columns ‘“‘many a time 
and oft,” and always with gratifying results.”— 
[Buffalo Commercial Advertiser 








‘Has been for thirteen years a live, energetic 
railroad newspaper, and has fought its way up 
among its many competitors for the favor of the 
railroad public, gaining in strength and rising in 
importance year by year, until to-day it stands sec- 
ond to no journal of that important class in the 
United States.”—[Peoria Daily Transcript. 


‘* We have perused each succeeding number with 
great interest—its comprehensive information of 
railway matters, its sensible editorials, its able 
contributions and descriptions of new machines 
for railway use—and pronounce it by far the most 
peoematte and valuable railwa — ub- 
ished in the United States.”—[Pitisburgh fron 
World and Manufacturer. 

** We are glad of the opportunity of adding our 
cordial testimony to the great excellence of this 
—- which has certainly taken a first rank 
n the railroad literature of the modern world. 
Its writers have both information and experience; 
its «xtracts from foreign journals are selections 
of the best, while its news columns leave little to 
be desired by those who wish to be kept au courant 
with the location and construction of new lines 
and changes and improvements in the older or- 


anizations.”—[United States Railroad and Mining 
ister. 








JACOB R. SHIPHERD & C0, 


155 and 157 LaSalle Street, 


CHICAGO. 


RAILWAY BANKERS 


NEGOTIATE 
MORTGAGE BONDS, 
And Local Bonds issued in Aid; 


Make Advances; Complete Unfinished 
Roads, etc., etc. 


BLISS, TILLOTSON & C0., 


Manufacturers and Dealers in 


TELEGRAPH MACHINERY, 


— AND — 


SuoPPwLiEbs 


Ot Every Description. 


247 South Water Street, 


CHICAGO, ILL. 
L. @ TILLOTSON & 00.,N. ¥. @. H. BLISS, CHICAGO. 








Established 1852. 
CLEVELAND FILE WORKS 


CLEVELAND, OHIO. 

All descriptions of Files Manufactured and Re- 
cut. Also, dealers in Best English Cast Tool 
Steel. Orders solicited and satisfaction guaran- 
teed. JOHN PARKIN, Prop’r. 


GIRARD 


TUBE WORKS & IRON COMPANY. 


PHILADELPHIA, PA. 





i Plain and Galvanized WROUGHT 
I and Sundries for Gas and 
Steam Mach: 
Railng rs, Oil Refiners, &c. 
Wi -Third and Filbert Streets. 
amp Warsnouse—No. 43 N. Fifth 





NEWS DEALERS 


THE RAILROAD GALEITE, 


The Western News Company, 


CHICAGO. 


PHEENIXVILLE BRIDGE WORKS} 
Clarke, Reeves & Co., 


Successors to Kellogg, Clarke & Co., 


ENGINEERS AND BUILDERS 


— oF— 
Iron Bridges, Vidducts, Roofs, 
And other structures. 


Build under their own Patents of the PRATT 
TRUSS and others of approved iron structures, 
such as the Plate and Trussed Girders, &c. 

For plans, specifications and prices, address 


CLARKE, REEVES & Co., 
410 Walnut street, Philadelphia, Pa. 


Edson’s Recording Steam Gauges 


1st. These Gauges give an automatically written 
record of all fluctuations in pressure to which a 
boiler has been subjected. ey reduce the 
risk of explosions wr prompting amore careful at- 
tention to duty. . They economize coal by 
showing when the firing is not ay my and 
properly done. 4th. They sound an alarm when 
any specified pressure is reached, and are adapted 
locomotives, marine and stationary boilers 
Made and sold by the RECORDING STEAM 
GAUGE COMP. , 91 Jiberty street, New York. 








IRON BRIDGES, PIVOT BRIDGES 


—AND— 


Turn Tables. 
F.C. LOWTHORP, 
Civil Engineer, Patentee & Builder, 


78 E. STATE STREET, 
TRENTON, N. J. 


F. E. Canda & Co., 


BRIDGE BUILDERS 


GENERAL CONTRACTORS. 


No. 2 8.Clark St., 
CHICAGO, - - ILLINOIS 


AKRON CEMENT. 
Union Akron Cement Company, 


SOLE MANUFACTURERS. 
OFFICE AND WAREHOUSE: 


S88 MARKET ST., CHICAGO. 
20 Central Wharf, Buffalo. 


Orders of Contractors, Railroads, and Bridge 
Builders, promptly filled. 


ILLINOIS 


Manufacturing Co., 


479, 481 & 483 STATE S8T., CHICAGO, 
Mannfacturers of 


RAILWAY CAR TRIMMINGS, 


Removable Globe Lanterns. 


Boeug, Pres. 
Gunn, Sec’y. 























Jas. E. Cross, Supt. 


O. A. 
A. H. J.M.A. Dew Ass't Supt. 





KELLOGG BRIDGE COMPANY, 


OF BUFFALA, N. Y., 
Manufacturers of all kinds of 
Wrought Iron Truss Bridges, 


Iron Roofs and Viaducts. 





2 Plans and prices sent on application. Ad- 
dress KetLoee Brings Co., Buffalo, N. Y. 


CHAS. KELLOGG, President. 
CHAS. F. WADSWORTH, Vice-Pres. 
C. C. HODGES, Sec’y and Treas. 
THOS. M. GRIFFITH, Sup't 


ANDREW CARNEGIE, ANDREW _KLOMAN, 
THOUS. M. CARNEGIE, HENRY PHIPPS, JR. 


CARNEGIE, KLOMAN & CO., 


PROPRIETORS 


Union fron Mills, 


Of PITTSBURGH, Pa. 








Sole Manufacturers, under our own Patents, of 


IMPROVED “I” BEAMS, 
CHANNEL BARS, 
Best Quality of 


LOCOMOTIVE & CAR AXLES. 


(“ KLOMAN ” Brand.) 

‘* Tinville & Piper’s Patent’? 
Round and Octagonal HOLLOW 
WROUGHT IRON POSTS, 
—axND— 


“Upset” BRIDGE LINKS 


a 


GENERAL WESTERN OFFICE: 


No. 13 Fullerton Block, Dearborn-St., 
CHICAGO, ILLINOIS. 


THE UNION IRON MILLS manufacture all 
sizes of Pipe Iron, Merchant Bar, Fi , Ham 
mered and Rolled Locomotive and Car Axles, from 
the very best iron. yg Bars (or Fish Plates,) to 
suit all Patverns of Rails. Bridge Iron and Bolts 

‘I? Beams, Girder Iron, Channel Iron, &c, 


WALTER KATTE, Wostern Agent. 








